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Abstract: Phthius gen. n. is erected for Phthius punctatus 
sp. n. (type species) from southeastern Minas Gerais and 
eastern São Paulo. It has features shared with other large
bo died hepialids from Central America and Mexico: Pallas 
Miel ke & Grehan, 2015, Phassus Walker, 1856, Schausiana 
Viette, 1950; and also Viridigigas Grehan & Rawlins, 2016 
from Peru. The monophyly of Phthius gen. n. is based on 
cha racteristics of wing ornamentation and genitalia. The 
ho lotype male will be deposited in Entomological Collection 
of Oswaldo Cruz Institute, Rio de Janeiro, Rio de Janeiro, 
Bra zil. The geographic disjunction between Phthius gen. n. 
and the Phassus clade is hypothesized to be the result of 
Me so zoic vicariance associated with the Romeral fault zone.

Key words: biogeography, morphology, Neotropical, Phas sus 
clade, punctatus, systematics.

Beschreibung von Phthius gen. n., mit einer neuen Art 
aus Südost-Brasilien mit möglichen Vikarianz bezie hun-
gen zu Mesoamerica (Lepidoptera, Hepialidae)

Zusammenfassung: Die neue Gattung Phthius gen. n. wird 
für die neue Art Phthius punctatus sp. n. aus dem süd öst li
chen Minas Gerais und dem östlichen São Paulo be schrie
ben. Sie hat Merkmale, die mit anderen großleibigen 
He pia li den aus Mittelamerika und Mexiko geteilt werden, 
wie Pal las Mielke & Grehan, 2015, Phassus Walker, 1856, 
Schau siana Viette, 1950, und auch Viridigigas Grehan & 
Raw lins, 2016 von Peru. Die Monophylie von Phthi us gen. 
n. basiert auf Merkmalen von Flügelzeichnung und Geni ta
lien. Der männliche Holotyp wird in der En to mo lo gi schen 
Sammlung des OswaldoCruzInstituts, Rio de Ja nei ro, Staat 
Rio de Janeiro, Brasilien, hinterlegt. Vermutlich basiert die 
geo graphische Dis junktion zwischen Phthius gen. n. und den 
übrigen Arten der PhassusVerwandtschaft auf einer me so
zoischen Vikarianz, die mit der RomeralStö rungs zone ver
bunden ist.

Introduction

Recent studies of largebodied Hepialidae have drawn 
at tention to some remarkable new species with un cer
tain affinities (Mielke & Grehan 2015b, Grehan & Raw
lins 2016). Before the discovery of Viridigigas Gre
han & Rawlins, 2016, the only largebodied hepialids 
known from South America were Trichophassus Le Cerf, 
1919 from the Atlantic forest of Brazil and Ar gen ti na, 
and Andeabatis Nielsen & Robinson, 1983 from Chi
lean Patagonia. While Trichophassus was placed in the 
cibyrine group of Hepialidae its precise affinities re main 
unresolved and the same situation applies even more so 
to Andeabatis (Grehan 2012).

All previously described South American Hepialidae 
out side the Andean region belong to the cibyrine clade 
(Gre han 2012), but during visits to Brazilians museums 
in São Paulo and Rio de Janeiro, the first author re cog
niz ed that a few specimens appeared to belong to a dif

fe rent clade, and to show some similarities to the Phas-
sus Walker, 1856 clade of Grehan (2012). Here we pre
sent evidences for recognizing these specimens as a new 
genus and new species based on several unique cha rac
ters on the external morphology. We discuss some of the 
potential sistergroup relationships with other genera of 
Hepialidae and consider a vicariance mo del to explain 
a geographic disjunction between the Me soamerican 
Phassus clade and the distribution of the new genus.

Material and methods

Appendages were heated in an aqueous solution of 10% 
KOH. Genitalia are kept in glycerol to allow for three
di mensional analysis of the structures. Terminology 
fol lows that of Mielke & Casagrande (2013) and Kris
ten sen (2003) for wing venation and female genitalia. 
Wing venation diagrams were traced over photos and 
re checked directly against specimens.

The following abbreviations for collections are used

CEIOC  Entomological Collection of Oswaldo Cruz Institute, Rio 
de Janeiro, Rio de Janeiro, Brazil.

MHNG Muséum d’historie naturelle, Genève, Switzerland.
MZSP  Museu de Zoologia, Lepidoptera Collection, Universidade 

de São Paulo, São Paulo, São Paulo, Brazil.
Further abbreviations
FW forewing.
PT paratype.
HT holotype.
HW hindwing.

Systematic part

Phthius gen. n.
Type species: Phthius punctatus sp. n., by present de sig na
tion.
Etymology: It is named for a son of Lycaon, as Pallas and 
like ly Phassus, since Walker (1856) did not give evidence 
that the genusgroup name Phassus was derived in this way.

Phthius gen. n. comprises the type species only. Me di
um to large moths with wingspans of 75 to 137 mm. 
An ten nae filiform in both sexes. Labial palpi reduced 
and ovo id, first and second palpomeres partially fused. 
Scu tum III mostly devoid of scales. ♂ metatibia hyper
tro phied. Distitarsus distally with unspecialized tarsal 
claws. Venation of “hepialine” pattern (Dumbleton 1966) 
with (Rs1+Rs2)–Rs3 not stalked; FW with Sc1 vi s ible in 
the ♀ only; M2 and M3 veins stalked at the base. HW 
with M2 and M3 same arrangement as the FW; CuP 
rea ching the outer margin; anal veins free and ex ten d
ing to inner margin. FW ornamented throughout with 
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nu merous dots, basal area at inner margin with black 
pro ximal stripe followed by subcircular black spot. Ter
go sternal bar slightly pronounced dorsopos te rior ly. 
Ter gum and sternum VIII sclerotized in the ♂. Ter gum 
and sternum VIII membranous and slightly scle rotized, 
re spectively, in the ♀. Tergal lobes (tergite X) in the ♂ 
ge nitalia absent or reduced and fused to the pseu do te
gu men. Pseudotegumen medially unfused dor s ally and 
ven trally. Valva prominent, broad and flat dis t ally. Ful
tura superior absent. ♀ genitalia with anal pa pil lae not 
ex panded posteriorly; subanal plate as a ho ri zont al scle
ro tized bar. Ductus bursae laterally inserted in to the cor
pus bursae.

Diagnosis

Phthius gen. n. cannot be confused with any other de scri
bed genus. Wing ornamentation, including nu me rous 
dots and concolourus black basal stripe and con spi cu ous 
subcircular spot on the FW are diagnostic of the ge nus. 
In addition, the dotted FW pattern, the greatly in flated 
size of the lateral lobes of the lamella an te va gi na lis 
lacking the dorsal digitiform extensions, and the dis t
ally expanded bladelike valva excludes Phthius gen. n. 
from inclusion in any other New World genus. Ab sence 
of a tergal lobe in the ♂ genitalia (or much re duc ed and 
fused to the pseudotegumen) and the lateral in ser tion of 
the ductus in the corpus bursae also represent de rived 
conditions, although the latter condition also ap plies 
to various other species of Hepialidae. The com bin ed 
presence of partially fused first and second pal po me res, 
Sc1 on the FW, androconial scales on the hy per tro phied 
♂ metatibia, and unfused pseudotegumen pla tes in the 
♂ genitalia help to separate Phthius gen. n. from other 
American genera.

Remarks

The external and genitalic characteristics of Phthius gen. 
n. do not conform to any other genus of Hepialidae and 
there fore justify its description as a new genus. Several cha
racter similarities (see discussion section) suggest that its 
sister group relationships involve the Phas sus–Schau siana 
Viette, 1950 clade as characterized by Gre han (2012).

Phthius punctatus sp. n.
(Figs. 1a–b, 2a–b, 3, 4, 5a–d, 6a–d, 7, 8, 9a–b, 10a–d; 11.)

Holotype ♂ with the following labels (separated by forward 
slashes): /HOLOTYPUS, Phthius punctatus C. Mielke & Gre
han det. 2017/ S. PauloAgua Funda [likely a neigh bour hood 
of the metropolis]., Trav. F. iii, 1934/ N. 1822/ I. Os waldo 
Cruz (CEIOC). — Figs. 1a, 1b.
Paratypes (in total 6 ♀♀). All Brazil: Minas Gerais: 1  ♀, 
Sa pu caíMirim, Cidade Azul [45°45′  W, 22°44′1″  S], 1400 
m, 7. xi. 1953, L. Travassos F., M. Kuhlmann, C. Gans & S. 
Me dei ros leg. (MZSP). — São Paulo: 2 ♀♀, Salesópolis, Bo ra
ceia Biological Station, 850 m, 5. viii. 1948, L. Travassos F. 
& E. X. Rabello leg. (MZSP 30.633 [MZSP]); 2 ♀♀, Sale só po
lis, Boraceia Biological Station, Castelinho, 45°53′22.38″ W, 
23°39′15.63″ S, 21. viii. 2012, 14.–18. ix. 2012, F. F. Al ber to ni 

leg. (MZSP). 1 ♀, São Paulo, 1960, ex. coll. Rivier (MHNG 
ENTO00011173; MHNG).
Etymology. P. punctatus sp. n. is named for the con spi cuo us 
subcircular and black spot on the basoproximal area of the 
FW on both sexes. It is a noun in apposition.

♂ (Figs. 1a–b, 3, 4, 5a–d). FW length: 36 mm; wingspan: 
75 mm. Antennae with 31 segments, ventrally covered 
with microtrichia, sensilla caetica present on each seg
ment. Frons dark orangishbrown. Thorax coloured as 
the frons. Legs dorsally as the thorax, tarsi ventrally 
black; epiphysis absent. FW elongated, apex pro noun ced, 
slightly falcate, outer margin straight, tornus in dis tinct. 
FW ground colour pale orangishbrown, slightly dar ker 
apically, throughout speckled with tiny and brown dots; 
basal area, light pinkishorange with scat te r ed brown 
scales, marked distally by a slightly concave and oblique 
edge; anal area with black spot bordered by light yellow; 
postmedial area with subtle and rounded spots separated 
by light brown scales. Stigma not dis cer n ible. Costal area 
reddishorange with brown transverse stripes, sometimes 
bordered by yellowishwhite. Outer mar gin marked 
by dots between veins. HW ground co lour uniformly 
pale brown, distal half of the costal mar gin with lighter 
spots and some orange; from apex to M3, marginally, 
between veins a small dot surrounded by light yellow. 
FW ventrally with costal area same pat tern as dorsal 
surface, remainder pale brown, marginal area bordered 
with a narrow straw coloured band; basal and medial 
area with piliform scales. HW ventrally same pattern as 
the dorsal side, piliform scales con cen tra ted on the basal 
and costal areas. Abdomen brown with longer scales 
on proximal segments; distal seg ments pale orange
brown; tergosternal bar slightly pro noun ced dorso
posteriorly; sternum II subrectangular, la terally concave 
edges ridged. Tergum VIII rectangular with a mesal 
notch posteriorly; sternum VIII reduced, re inforced, 
rectangular, convex with convex lateral mar gins.

♂ genitalia (Figs. 6a–d). Tegumen slightly Sshaped, 
fu sed to the pseudotegumen. Saccus Ushaped, enlarged 
mes ally; posterior margin notched mesally, more scle
ro tized. Pseudotegumen triangular with posterodorsal 
ed ge pronounced, ventral margin wavy, and anteriorly 
pro duced into a highly sclerotized and narrowly poin
ted process. Valva robust with a ventrally lobulated pro
cess basally, inner surface with a basal concavity, distal 
por tion bladeshaped. Fultura inferior rectangular, base 
nar rower than height, notched dorsally. Fultura su pe rior 
absent. Phallus membranous and tubular when ever ted.

♀ (Figs. 2a–b, 7, 8, 9a–b). FW length: 52–67 mm; wing
span: 106–137 mm. Thorax and legs as in the ♂. FW 
ground colour paler brown with orangish shades, slight ly 
darker apically, throughout speckled with small and 
brown stripes/dots surrounded by lighter brown. Stigma 
and costal area as the ♂. Medial and postmedial areas 
suf fused with irregular brown patches, dots surrounded 
by ochre. Outer margin marked by dots surrounded 
by light yellow between veins from apex to CuA2. HW 
ground colour uniformly light pale brown, distal half of 
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Figs. 1–2: Phthius punctatus sp. n. HT ♂ dorsal view (1a), ventral view (1b); PT ♀ dorsal view (2a [MZSP 30633]), ventral view (2b). — Scale bars: 1 
cm, i.e. approximately natural size. — Fig. 3: Phthius punctatus sp. n., HT ♂ legs. — Fig. 5: Phthius punctatus sp. n., HT ♂ abdomen: all segments (a), 
tergosternal bar (b), I and II segments (c), VII and VIII segments (d). — Scale bars Figs. 3 and 5: 5 mm.

the costal margin with lighter spots and some orangish; 
dots between veins as in the FW. FW ventrally as the ♂, 
but jugum with black scales, piliform scales reduced in 
area, and dots between veins well marked. HW ven tr al ly 
as the FW.

♀ genitalia (Figs. 10a–d). Dorsal plate arcshaped with 
anal papillae setose, not projected posteriorly. Subanal 
plate sclerotized as a wavy bar. Lamella antevaginalis 
ro bust and sclerotized; Wshaped, lateral lobes sub tri

an gu lar and blunt, distally setose; mesal lobe reduced, 
sub triangular, setose ventrally and distally; anterior to 
the mesal lobe a wide and slightly curved plate extends 
to wards the antrum. Corpus bursae 1.2 times longer than 
ductus bursae.

Diagnosis

See the generic diagnosis.

1a 1b

2a 2b

3

5a

5b
5c 5d

© Entomologischer Verein Apollo e. V., Frankfurt am Main

©Entomologischer Verein e:V. Frankfurt am Main, download unter www.zobodat.at



135

Fig. 6: Phthius punctatus sp. n., HT ♂ genitalia: dorsal (internal) view (a), ventral view (b), lateral view (c), posterior (d). — Scale bar: 1 mm. — Fig. 7: 
Phthius punctatus sp. n., PT ♀ (MZSP 30633) legs. — Scale bar: 5 mm. — Fig. 9: Phthius punctatus sp. n., PT ♀ (MZSP 30633) abdomen: I and II segments 
(a), VII and VIII segments (b). — Scale bars: 5 mm. — Fig. 10: Phthius punctatus sp. n., PT ♀ (MZSP 30633) genitalia: whole structure (a), posterior 
view (b), dorsoposterior view (c), ventral view (d). — Scale bars: 1 mm, Fig. 1a: 5 mm. — Fig. 11: Phthius punctatus sp. n., geo gra phi cal distribution 
within southeastern Brazil.

Fig. 4: Phthius punctatus sp. n., HT ♂ venation. — Fig. 8: Phthius punctatus sp. n., PT ♀ (MZSP 30633) venation. — Fig. 12: Potential biogeographic 
re la tionship between the distribution of Phthius punctatus sp. n. (shaded area, southeastern Brazil) and a Phassusclade (shaded area, Meso ame ri ca). 
Distribution ranges generalized. Dashed line = Romeral fault zone.
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Geographical distribution

P. punctatus sp. n. is confined to southeastern Minas 
Gerais and eastern São Paulo states of Brazil at altitudes 
ranging from 800 to 1400 m (Fig. 11).

Discussion

Lack of an established phylogenetic framework for the 
Neo tropical Hepialidae precludes any conclusive iden
ti fi ca tion of a sistergroup relationship for Phthius gen. 
n. How ever, several features appear suggestive of likely 
pos sibilities.

Firstly, Phthius gen. n. lacks the specialized character 
states that would place it within the ‘cibyrine’ clade — 
an apparently monophyletic assemblage of at least 17 
ge nera distributed between southern Mexico and at least 
the northern half of Argentina, east of the Andes. This 
clade, informally named after its oldest named ge nus, 
is defined by an anterior margin break, a posteriorla
teral knob, and a strongly triangular central region in 
the tergosternal connection of the first and second 
ab do minal segments (Grehan 2010); and also the outer 
Sc and R veins of the HW are almost adjacent (Grehan 
2012). Characteristics in the following three topics sug
gest that Phthius gen. n. may be more closely related to 
the Phassus/Schausiana clade than to the cibyrine clade 
or any Andean genera.

♀ genitalia: The highly enlarged lateral lobes of the 
la mel la antevaginalis represent an autapomorphic con
di tion that separates Phthius gen. n. with all other He pia
li dae, but its shape is similar to the configuration found 
in Pallas C. Mielke & Grehan, 2015 and Phassus (Miel
ke & Grehan 2015b). The ♀ genitalia of Schausiana is 
not described. The anal papillae of Phassus and Pallas 
are also similar to those of Phthius gen. n. with respect 
to being reduced compared with the relatively pro mi
nent or triangular anal papillae of the cibyrine genera 
and the southern Andean genera Blanchardinella Niel
sen, Robinson & Wagner, 2000, Calada Nielsen & Ro bin
son, 1983, Callipielus Butler, 1882, Dalaca Walker, 
1856, and Parapielus Viette, 1949 (Nielsen & Ro bin son 
1983). Puermytrans Viette, 1951 and Viridigigas al so 
lack enlarged or projecting anal papillae, but in these 
ge nera, the dorsal plate forms an inverted V rather than 
an inverted U. In addition, they lack a dorsally ex ten ded 
central lobe of the lamella antevaginalis. In con si de ra tion 
of these patterns of similarity Phthius gen. n. is clos est to 
Pallas and then to Phassus (the latter having di gitiform 
dorsal extension of the lateral lobes in the ♂ ge nitalia).

♂ genitalia: The relative size of the valve to the com ple te 
genitalia is much larger than most American spe cies 
and most Hepialidae in general, and the broad flat te ned 
distal region of the valve is also distinct. The nar row ly 
pointed and unfused ventral apex of the pseu do te gu men 
contrasts with the cibyrines where the apex is either 
fused or strongly sclerotized and often subtended by a 
matching sclerotization of the central posterior mar gin 

of the saccus. In Phthius gen. n., the pseu do te gu men apex 
is matched by a central notch in the posterior mar gin 
of the saccus. These features show that the ♂ ge nitalia 
of Phthius gen. n. do not show any specialized si milarity 
with cibyrine species or any necessary re la tion ship with 
other American genera. This situation is not surprising 
as ♂ genitalia are highly variable even with in genera 
and at this time no broader phylogenetic frame work has 
yet been established for most features of the ♂ genitalia 
(Grehan 2012).

Metatibial androconia

Within the Neotropical region, Phthius gen. n. shares the 
presence of orangebrown metatibial androconia with 
Phassus and Schausiana. The only other Neo tro pic al 
genera with metatibial androconia are the monotypic 
An dean Puermytrans and Viridigigas, both of which 
have relatively long greyishbrown androconial scales. 
The presence of metatibial androconia are also present 
in Aenetus HerrichSchäffer, 1855 (Australasia–east
ern Indonesia), Endoclita C. & R. Felder, 1874 (Asia), 
Phy matopus Wallengren, 1869 (North America and 
Eur asia), Sthenopis Packard, [1865] (North America), 
He pialus Fabricius, 1775 (western Eurasia), Thitarodes 
Viette, 1968 (eastern Asia), Oncopera Walker, 1856 
(Aus tralia), and Phassodes BethuneBaker, 1905 (Fiji). 
There is no current evidence that these genera re pre sent 
a monophyletic group and so the presence of meta ti
bial androconia in Phthius gen. n. must be regarded as a 
phylogenetically equivocal, although derived, cha rac ter 
state within the Hepialidae (Grehan & Rawlins 2016). 
The greyish brown colour and relatively long an dro conia 
in Puermytrans and Viridigigas contrasts with the orange
brown colour and shorter length of an dro co nia in Phthius 
gen. n. and Phassus/Schausiana.

In summary, the affinities of Phthius gen. n. we have 
been able to observe suggest that the closest re la tion
ships will be to one more of the noncibyrine and non
An dean genera, i.e. Pallas, Schausiana, or Phassus. But 
the shared similarities are of a very general nature and 
fur ther detailed comparative analyses will be necessary 
to develop a more specific and cladistically based hy po
the sis. Potentially informative characters for future in ves
ti gation include details of the tergosternal con nec tion 
and the relative orientation and length of tarsal sca les 
as both Phthius gen. n. and Phassus show some de rived 
conditions (JRG personal observations).

Biogeography

The central southeastern distribution of Phthius gen. n. 
is located within a region of local endemism for South 
Ame rican Hepialidae including Cibyra (16 of 18 species 
Miel ke 2014, 2015, Mielke & Casagrande 2013), and 
the endemic genera Aepytus (5 species, Mielke & Gre
han 2015a), Trichophassus (monotypic, Mielke & Gre han 
2012), and Vietteogorgopis (7 species, Miel ke & Gre han 
2012).
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This pattern of endemism is a cha rac te ris tic of other ani
mal and plant groups in South Ame rica and is geo gra
phic al ly correlated with the rift shoul der mountains of 
southeastern Brazil that were up lifted dur ing the ini tial 
formation of the Atlantic ba sin (Heads 2016). A pu ta
tive sistergroup relationship be tween Phthius gen. n. 
and Pallas, Phassus or Schau sia na results in a geo gra phic 
disjunction between south east ern Brazil and Me so ame
rica (= Mexico + Central Ame rica). The southern dis tri
bu tional boundary of Phas sus abuts the Romeral fault 
zone extending be tween the Cor dillera Occidental and 
Cor dillera Central in Co lom bia (Fig. 12), and since Phas-
sus comprises dis tinc tive and generally largebo died spe
cies it is very un like ly that they would escape no tice if 
they were pre sent east of the Romeral fault zone.

The Romeral fault zone is as so ciated with a complex 
his tory of regional tec tonics in vol ving Late JurassicCre
ta ceous accretion of vol canic arc terranes in Western 
Me xico and Central Ame rica (Heads 2016). Some other 
ani mal and plant groups with member taxa endemic to 
Me soamerica and south east ern Brazil also have related 
taxa within the re gion of disjunction between Phthius 
gen. n. and Phassus. This allopatry suggests that the dis
tri butions are the re sult of a widespread ancestor that 
dif ferentiated locally with re spect to geological dis rup
tions occurring at these tec to nic boundaries (Heads 
2016). A Mesoamerican dis junc tion for Phthius gen. n. 
would be the result of vica ri ance at the Romeral fault 
zone followed by extinction across most of northern 
South America.

Another in tri gu ing possibility is that Phthius gen. n. and 
the Me so ame rican genera have a sistergroup rela tion
ship with the cibyrine clade which does occupy the dis
junct re gion as well as overlapping with these genera. If 
fu ture ana lysis confirms such a sistergroup relationship 
it is pos sible that the cibyrine ancestor was formerly al lo
pa tric and occupied the central region of South Ame rica 
be tween the Romeral Fault and southeastern Brazil in 
the Mesozoic and subsequently dispersed to overlap the 
lo cal distributions of formerly allopatric sister taxa.
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