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Abstract Three new species belonging to the butterflies
satyrine subtribe Euptychiina are described: (1)
Yphthimoides gabriela n. sp. occurring in low to medium altitudes in the coastal forests between the states of
Rio de Janeiro and Bahia, (2) Yphthimoides bella n. sp.,
from Brazilian Cerrado savannas, known from only two
localities in the State of Goiás, and (3) Yphthimoides
iserhardi n. sp., occurring in high altitudes in the rocky
outcrops of Chapada Diamantina, in the interior of the
Bahia state. Descriptions are based on wing shape, wing
pattern, and morphology of male genitalia. Furthermore,
molecular data from the BDNA barcode^ (Cytochrome C
Oxidase I, ca. 658 bp) was obtained and used to

* André V. L. Freitas
baku@unicamp.br
Eduardo P. Barbosa
edu1482@gmail.com
Ana K. Silva
akristinas@gmail.com
Márlon Paluch
marlonpaluch@gmail.com
Ana Maria L. Azeredo-Espin
azeredo@unicamp.br
1

Depto de Biologia Animal and Museu de Zoologia, Instituto de
Biologia, Universidade Estadual de Campinas, Campinas, São Paulo,
Brazil

2

Centro de Ciências Agrárias, Ambientais e Biológicas, Universidade
Federal do Recôncavo da Bahia, Cruz das Almas, Bahia, Brazil

3

Depto de Genética e Evolução, Instituto de Biologia e Centro de
Biologia Molecular e Engenharia Genética, Universidade Estadual
de Campinas, Campinas, São Paulo, Brazil

validate the three new species. Additionally, information
about geographic distribution and habitat for the three
new species is provided, and the systematic position of
each of the three species is discussed based on a molecular analysis using another 11 additional species of
Yphthimoides.
Keywords Atlantic forest . Cerrado . DNA barcode .
Euptychiina . Species description . Integrative taxonomy

Introduction
In recent years, the subtribe Euptychiina (Lepidoptera:
Nymphalidae: Satyrinae) has been subject of several
systematic and taxonomic studies, including the description of several new taxa and the publication of phylogenetic hypotheses (see Murray and Prowell 2005;
Marín et al. 2011 and references therein; Matos-Maraví
et al. 2013; Seraphim et al. 2014). Nevertheless, the taxonomy of the group continues to be a challenge to researchers;
the internal relationships in the subtribe are still not well
established and several large genera are non-monophyletic
(Freitas 2007; Marín et al. 2009, 2011).
Yphthimoides Forster, 1964 is exclusively Neotropical,
occurring from Central America to Argentina, with
highest species richness in southeastern Brazil (Murray
and Prowell 2005). The genus comprises about 20 species of predominantly brown butterflies, and most species are associated with open habitats, such as forest
edges and savannas, and consequently they became
more abundant with forest disturbance (Freitas et al.
2012). In his original description of the genus, Forster
(1964) did not provide a clear diagnosis, and the genus
has subsequently been revealed to be clearly
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polyphyletic (Freitas 2004). Lamas (2004) reorganized
the genus to include 22 described and two undescribed
species, but since then, although several undescribed
species have been identified, only two additional species
of Yphthimoides have been described (Freitas 2004;
Freitas et al. 2012).
The present paper describes three new species of
Yphthimoides from the Brazilian Atlantic Forest and
Cerrado, based on an integrative taxonomic approach (e.g.,
Dayrat 2005; Yeates et al. 2011; Pante et al. 2015) using both
morphological and molecular data.

Material and methods
Yphthimoides specimens were examined in four public and
private collections (see below). The Lamas collection of
Neotropical butterfly type specimen photographs at the
MUSM (also available online in Warren et al. 2013),
representing most currently relevant names and recognized
species of Yphthimoides (Lamas, 2004), except Yphthimoides
acmenis (Hübner, 1823), Yphthimoides patricia (Hayward,
1957), Yphthimoides punctata (Weymer, 1911), and
Yphthimoides renata (Stoll, 1780), was examined. The last
four species are all clearly described in their original descriptions, and all but Y. patricia have pictures of adults.
Data from museum specimens were obtained from four
collections. The acronyms for the collections are as follows:
DZUP—Departamento de Zoologia, Universidade Federal do
Paraná, Curitiba, Paraná, Brazil; BMNH—British Museum of
Natural History, London, England; ZUEC—Museu de
Zoologia da Universidade Estadual de Campinas, Unicamp,
Campinas, São Paulo, Brazil; and ZUEC-AVLF—André V. L.
Freitas Collection, Universidade Estadual de Campinas,
Campinas, São Paulo, Brazil.

Morphology study
Adult dissections were made using standard techniques. Legs,
palpi, and abdomens were soaked in hot 10 % KOH solution
for 10 min before dissection, and dissected parts were stored
in glycerol. To examine the venation, wings were soaked in
alcohol and NaClO solution (bleach) for few minutes until
wings become transparent. Taxonomic nomenclature follows
Lamas (2004), modified after Peña et al. (2006) and Wahlberg
et al. (2009).
Drawings and measurements of wings, legs, and palpi
were made using a Leica® MZ7.5 stereomicroscope
equipped with a micrometric scale and a drawing tube.
Photographs of the male genitalia were taken using a
Zeiss Discovery V20 Stereomicroscope.
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The following abbreviations are used: (FW) forewing,
(HW) hind wing, (D) dorsal, and (V) ventral.

Genetic distance and phylogenetic analysis
The genetic distance between Yphthimoides species and
the phylogenetic relationships among them were estimated to evaluate the validity of the placement of these
new species in Yphthimoides. Genomic DNA was extracted from two legs, by using the Invisorb Spin
Tissue Mini Kit protocol (Stratec Molecular, Berlin,
Germany), from five adults from Santa Teresinha and
Ubaíra, Bahia State, one adult from Pirenópolis, Goiás
State, and five adults from Mucugê, Bahia state, Brazil.
DNA was stored in TE buffer at −20 ° C.
The mitochondrial gene Cytochrome C Oxidase I
(CoxI, ca. 658 bp) was amplified by using the following
primer combination: LCO + HCO (Folmer et al. 1994).
Reactions were done in a 25-μL final volume using
2 μL of total DNA, 2.0 mM of MgCl 2 , 40 μM of
dNTPs, 0.5 μM of each primer, 1 U of GoTaq DNA
Polymerase (Promega, Madison, WI, USA), and 10 % of
1× Taq buffer. The amplification program included an
initial denaturation step at 95 °C for 5 min, followed by
35 cycles of denaturation at 94 °C for 30 s, annealing at
42 °C for 30 s, and polymerization at 72 °C for 1 min,
followed by an extension step at 72 °C for 10 min (SilvaBrandão et al. 2005). PCR products were purified of
primers and deoxynucleotides with ExoSAP-IT (GE
Healthcare, Buckinghamshire England), and then sequenced by ABI Prism BigDye Kit protocol in a 3500xL
Genetic Analyzer (Applied Biosystems—Hitachi), with
primers used for amplification. Sequences were analyzed
with the program FinchTV v. 1.4.0 (Geospiza Inc.). Those
sequences were posteriorly aligned by eye in the
Biological Sequence Alignment Editor Software
(BioEdit) v. 7.2.4 (Tom Hall 2013, available at http://
www.mbio.ncsu.edu/bioedit/bioedit.html#downloads)
with sequences obtained previously and available on
GenBank (Peña et al. 2010). The final matrix comprised
34 sequences of 14 species of Yphthimoides (Table 1) and
one species used as outgroup, namely Atlanteuptychia
ernestina (Weymer, 1911) (Freitas et al. 2013).
The genetic distances among species of Yphthimoides were
determined by using the nucleotide substitution model
Kimura-2-parameters (Kimura 1980) by using the program
MEGA v. 6.0 (Tamura et al. 2013).
The phylogenetic relationships of the new species were
estimated by using the maximum likelihood method.
Maximum likelihood analyses were run with RAXML
(Stamatakis et al. 2008) with 1000 rapid bootstrap replicates and a search for the maximum likelihood
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Data of sequenced specimens of Yphthimoides with code, sampling sites data, and GenBank accession numbers

Species name

Code

Locality

Yphthimoides gabriela

YPH-0051

Ubaíra, Bahia, Brazil

KP994881

Yphthimoides gabriela

YPH-0250

Santa Teresinha, Bahia, Brazil

KP994882

Yphthimoides gabriela
Yphthimoides gabriela

YPH-0255
YPH-0257

Santa Teresinha, Bahia, Brazil
Santa Teresinha, Bahia, Brazil

KP994883
KP994884

Yphthimoides gabriela
Yphthimoides iserhardi

YPH-0258
YPH-0195

Santa Teresinha, Bahia, Brazil
Mucugê, Bahia, Brazil

KP994885
KP994886

Yphthimoides iserhardi

YPH-0406

Mucugê, Bahia, Brazil

KP994887

Yphthimoides iserhardi
Yphthimoides iserhardi

YPH-0407
YPH-0408

Mucugê, Bahia, Brazil
Mucugê, Bahia, Brazil

KP994888
KP994889

Yphthimoides iserhardi
Yphthimoides bella

YPH-0409
YPH-0337

Mucugê, Bahia, Brazil
Pirenópolis, Goiás, Brazil

KP994890
KP994891

Yphthimoides ochracea

YPH-0175

São Francisco de Paula, Rio Grande do Sul, Brazil

KP994879

Yphthimoides ochracea
Yphthimoides straminea

YPH-0351
YPH-0134

São Francisco de Paula, Rio Grande do Sul, Brazil
Alfenas, Minas Gerais, Brazil

KP994880
KP994872

Yphthimoides straminea
Yphthimoides borasta

YPH-0135
YPH-0103

Alfenas, Minas Gerais, Brazil
Jundiaí, São Paulo, Brazil

KP994873
KP994864

Yphthimoides borasta

YPH-0162

Jundiaí, São Paulo, Brazil

KP890211

Yphthimoides cipoensis
Yphthimoides cipoensis
Yphthimoides yphthima
Yphthimoides yphthima

YPH-0333
YPH-0334
YPH-0269
CP12-03

Santana do Riacho, Minas Gerais, Brazil
Santana do Riacho, Minas Gerais, Brazil
Santana do Riacho, Minas Gerais, Brazil
Santana do Riacho, Minas Gerais, Brazil

KP994865
KP994866
KP994867
JQ797610

Yphthimoides celmis
Yphthimoides celmis
Yphthimoides angularis
Yphthimoides angularis
Yphthimoides renata

YPH-0209
YPH-0424
YPH-0145
YPH-0417
BLU300

Foz do Iguaçú, Paraná, Brazil
Alegrete, Rio Grande do Sul, Brazil
Alfenas, Minas Gerais, Brazil
Ibirité, Minas Gerais, Brazil
Três Lagoas, Mato Grosso do Sul, Brazil

KP994868
KP994869
KP994870
KP994871
JX855932

Yphthimoides renata
Yphthimoides renata
Yphthimoides ordinaria
Yphthimoides ordinaria
Yphthimoides manasses

YPH-0330
07SRNP100018
Yph_sp
YPH-0411
YPH-0013

Cali, Colombia
Guanacaste, Costa Rica
Santa Bárbara, São Paulo, Brazil
Foz do Iguaçú, Paraná, Brazil
Paulo Afonso, Bahia, Brazil

KP994878
JQ573906
JQ797600
KP994877
KP994874

Yphthimoides manasses
Yphthimoides leguialimai
Atlanteuptychia ernestina

YPH-0192
CP08-88
YPH-0191

Mucugê, Bahia, Brazil
Ampay, Peru
Jundiaí, São Paulo, Brazil

KP994875
GU205877
KP994863

topology on the CIPRES portal (Miller et al. 2010). The
data were modeled according to the GTR+G model.

COI—GenBank accession

both wings in the ventral surface about two thirds from the
base (absent in Y. angularis) (Figs. 1, 2, and 3).
Description of adults

Yphthimoides gabriela Barbosa, Freitas and Paluch,
new species
Diagnosis. Y. gabriela resembles Yphthimoides angularis
(Butler, 1867) in wing shape, but can be distinguished from
the latter by the presence of more developed ocelli in both
dorsal and ventral hindwing surfaces (absent or simplified in
Y. angularis) and by the presence of a yellowish band crossing

Male (Figs. 1a, b and 2a–e). Forewing length 22–
23 mm (average 22.4 mm, SD=0.51, n=8); hindwing
length 19–21 mm (average 19.7 mm, SD=0.70, n=8).
Eyes covered with sparse very short hairs, entirely
brown. Palpus length approximately one third of antenna length, beige, with long dark brown and white hairs
(male palpus in Fig. 2c). Antenna of males 10–12 mm
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Fig. 1 Yphthimoides gabriela. a
Holotype male, dorsal view. b
The same, ventral view. c
Allotype female, dorsal view. d
Allotype female, ventral view

in length (n=7), with 39–40 antennomeres extending to
mid-costa; shaft rust brown, with light cream scales in
base of each antennomeres until antenna mid-point; club with
10–11 antennomeres, with internal margin orange ochre, not
conspicuously developed. Wings with dorsal ground color dark
brown with few markings; a thin dark marginal line and a
broader dark submarginal line following contours of wing margins; DHW two black ocelli with white pupils outlined by a
faint yellow ring, first larger in CuA1–CuA2, second in CuA2–
2A. HW outer margin markedly wavy. Ventral wings mostly
light brown; VFW crossed by two dark brown lines extending
from costa to CuA2; first slightly irregular, one third distance
from wing base to apex; second straight, at two thirds from
wing base to apex, delimiting a broad light yellowish stripe; a
dark brown zigzag submarginal line and a brown regular marginal line extending from costa to 2A; one to three tiny white
ocelli outlined by a sooty ring of dark brown scales in M1–M2
(ocellus 1), M2–M3 (2), and CuA1–CuA2 (3). VHW crossed by
two regular dark brown lines extending from costa to anal margin, first one third distance from wing base to apex; second at
two thirds from wing base to apex, delimiting a broad light
yellowish stripe; a thin dark brown zigzag submarginal line
and a brown regular marginal line following wing contours
extending from costa to 2A; a series of six black ocelli outlined
by a sooty ring of dark brown scales and with white pupil can
be found in Rs–M1 (ocellus 1), M1–M2 (2), M2–M3 (3), M3–
CuA1 (4), CuA1–CuA2 (5), and CuA2–2A (6); ocelli 1, 3, and
4 very small and reduced to few white scales circled by few

dark brown scales; ocelli 2 and 5 larger than others, with large
white pupil. No conspicuous androconial scales or patches observed. Male wing venation shown in Fig. 2a. Legs covered by
dark and light brown scales; male foreleg and midleg are shown
in Fig. 2d, e.
Male genitalia (Fig. 3). Saccus short (Fig. 3a) and
triangular in dorsal view (Fig. 3b); tegumen rounded
(Fig. 3a, b); gnathos long and pointed and half the size
of valvae (Fig. 3b); uncus elongated, in dorsal view large
with a constriction in the basal portion and truncate at
apex (Fig. 3b, c); valvae elongated, trapezoidal, ending
in a tapered apex in lateral view (Fig. 3a), internal margin
with one series of small to medium-sized teeth (Fig. 3b–
d); aedeagus straight (Fig. 3e, f); cornuti absent; juxta
membranous.
Female (Figs. 1c, d and 2b, f). Forewing length 24–26 mm
(average 25.6 mm, SD=0.89, n=5); hindwing length 20–
23 mm (average 22.0 mm, SD=1.22, n=5). General color
and pattern very similar to, but in general paler than, that of
males. Palpus length approximately one third of antenna
length. Antenna of females 10–12 mm in length (n=5), extending to mid-costa. Female wing venation is shown in
Fig. 2b. Female foreleg with five tarsomeres is shown in
Fig. 2f.
Remarks on color variation. In the individuals examined,
variation in the dorsal wing color pattern is virtually absent.
Variation in the ventral wing color pattern is minimal, and
restricted to the size and shape of the ocelli.
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Fig. 2 Yphthimoides gabriela. a
Male wing venation. b Female
wing venation. c Male palpus. d
Male foreleg. e Male midleg. f
Female foreleg

Habitat. Field records and museum specimens suggest that
Y. gabriela is associated with the semi-deciduous Atlantic
Fig. 3 Yphthimoides gabriela,
male genitalia. a Lateral view. b
Dorsal view. c Ventral view. d
Edeagus (dorsal view). e Edeagus
(lateral view)

Forest, in altitudes ranging from 150 to 750 m.a.s.l., being found
on forest edges, in secondary disturbed forests and grasslands.
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Distribution. Based on field observations, museum records, and literature, the species is present in the Brazilian
states of Bahia, Minas Gerais, Espírito Santo, and Rio de
Janeiro (Fig. 4).
Etymology. The specific epithet refers to the female protagonist of the Brazilian novel BGabriela, clove and cinnamon^
(BGabriela, cravo e canela^, in Portuguese). This romantic
tale, written by Jorge Amado in 1958, is set in a small
Brazilian town in south Bahia and is considered one of the
author’s finest works.
Type material
Holotype. Male (Fig. 1a, b) with the following labels (five
labels separated by transverse bars): / HOLOTYPUS/Morro
da Pioneira, Serra da Jibóia, Pedra Branca, Santa Teresinha,
Bahia: Brazil, 12° 52’ 6^ S 39° 28’ 14^ W, 18.V.2013, 500–
800 m, Ana K. Silva and M. Paluch leg/Holotypus–
Y. gabriela Freitas, Barbosa and Paluch det. 2014/DNA
voucher–YPH0258 / ZUEC LEP 8574/ZUEC.
Allotype. Female (Fig. 1c, d) with the following labels (five
labels separated by transverse bars): / ALLOTYPUS/Morro
da Pioneira, Serra da Jibóia, Pedra Branca, Santa Teresinha,
Bahia: Brazil, 12° 52’ 6^ S 39° 28’ 14^ W, 18.V.2013, 500–
800 m, Ana K. Silva and M. Paluch leg/Allotypus–Y. gabriela
Freitas, Barbosa and Paluch det. 2014/DNA voucher–
YPH0248/ZUEC LEP 8575/ZUEC.
Paratypes (all from Brazil). BMNH—Rio de Janeiro:
Distrito de San Fidelis, Santo Antonio dos Brotos, 1 female,
1876–1882, Auguste Vincent de Lyon leg., ex col. Oberthür,
Fig. 4 Map showing all the
known localities for Yphthimoides
gabriela, Yphthimoides bella, and
Yphthimoides iserhardi
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Brit. Mus. 1927–3, BMNH(E) 1204793. DZUP—Espírito
Santo: Santa Teresa, 2 males, I.1968, ex col. H. Ebert, DZ
29.495, DZ 29.506, 2 males, 25.II.1972, 750 m, H. Ebert
leg., DZ 29.500, DZ 29.503, 1 male, 28.VII.1967, H. Ebert
leg., DZ 29.497, 1 male, 28–29.III.1970, H. Ebert leg., DZ
29.499, 1 male, 25–29.III.1970, H. Ebert leg. DZ 29.494, 1
female, 9.XII.1966, C. Elias leg. DZ 5.546; 1 female,
28.VII.1967, H. Ebert leg. DZ 29.498, DZ 29.494, 1 female,
I.1968, ex col. H. Ebert, DZ 29.505, 1 female, I.1968, ex col.
H. Ebert, DZ 29.507, 1 male, 19.VII.1966, C. and C. T. Elias
leg., DZ 29.496, 2 males, 8–13.VIII.1966, C. and C. T. Elias
leg., DZ 29.330, DZ 29.502, 1 male, 12.IX.1966, C. Elias leg.,
DZ 29.492; Minas Gerais: 1 female, 18.II.1972, Fervedouro,
ex col. H. Ebert, DZ 29.501; ZUEC—Bahia: Santa Teresinha,
Pedra Branca, Serra da Jibóia, Morro da Pioneira, 4 males,
18.V.2013, (DNA vouchers YPH-0255, YPH-0257, YPH0259—genitalia prepared, YPH-0261), ZUEC LEP 8576,
ZUEC LEP 8577, ZUEC LEP 8578, ZUEC LEP 8579, 4
females, same data (YPH-0249, YPH-0250, YPH-0256,
YPH-0260) ZUEC LEP 8580, ZUEC LEP 8581, ZUEC
LEP 8582, ZUEC LEP 8583; 12° 52’ 6^ S 39° 28’ 14^ W,
500–800 m, Ana K. Silva and M. Paluch leg.; Reserva
Jequitibá, Serra da Jibóia, Elísio Medrado, 500–700 m, 2
males, 21.VI.2010, 1 male, 26.IX.2010, 2 males, 1 female,
10.II.2011, M. Paluch leg.; Wenceslau Guimarães, Estação
Ecológica Estadual Wenceslau Guimarães, 400–500 m, 1 female, 2.XI.2013, 2 females, 6.XI.2013, 1 female, 29.I.2014,
D. A. Neves leg.; 3 males, 20.XI.2011, E. Barbosa and R.N.
Vasconcelos leg. (YPH-0057—genitalia prepared, YPH0058—genitalia prepared, YPH-0059), ZUEC LEP 8584,
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ZUEC LEP 8585, ZUEC LEP 8586; Ubaíra, 1 female, same
data (YPH-0051—genitalia prepared), ZUEC LEP 8587.

Yphthimoides bella Barbosa and Freitas, new species
Diagnosis. Y. bella has a ventral wing pattern that resembles
Yphthimoides yphthima (C. Felder and R. Felder, 1867) and
Yphthimoides pacta (Weymer, 1911), but it can be easily distinguished from these two species by the presence of conspicuous black ocellar marks on the DFW (absent in both
Y. yphthima and Y. pacta). The male genitalia of Y. bella is
also quite distinct from Y. yphthima and Y. pacta, being similar
(although distinct) to Yphthimoides celmis (Godart, [1824])
(Figs. 5 and 6).
Description of adults
Male (Fig. 5a, b). Forewing length 21 mm; hind wing length
18 mm. Eyes naked, entirely brown surrounded by cream
scales. Palpus length approximately one third of antenna
length, covered with cream scales and long black and short
cream hairs. Antenna of males 10 mm in length, with 41
antennomeres extending to mid-costa; shaft rust brown, with
internal margin light orange ochre and with light cream scales
at base of each antennomere; club with 12 antennomeres.
Wings with dorsal ground color dark brown; a thin dark marginal line and a dark zigzag submarginal line following contours of wing margin; both wings present conspicuous large
Fig. 5 Yphthimoides bella. a
Holotype male, dorsal view. b
The same, ventral view. c
Allotype female, dorsal view. d
The same, ventral view
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ocelli; DFW with four black ocelli with small white pupil in
spaces M1–M2 (ocellus 1), M2–M3 (2), M3–CuA1 (3), and
CuA1–CuA2 (4); ocellus 2 smaller than remaining; DHW with
five black ocelli in spaces Rs–M1 (ocellus 1), M1–M2 (2), M3–
CuA1 (3), CuA1–CuA2 (4), and CuA2-2A (5); ocelli 2 and 4
larger than remaining, ocelli 4 and 5 very small, all with white
pupil (except ocellus 5). Ventral ground color light brown;
VFW crossed by two dark brown lines extending from costa
to CuA2; first one third distance from wing base to apex;
second irregular, at two thirds from wing base to apex; a dark
brown zigzag submarginal line and a brown regular marginal
line extending from costa to 2A; five black ocelli outlined by a
ring of orange scales and white pupil present in spaces R5–M1
(ocellus 1), M1–M2 (2), M2–M3 (3), M3–CuA1 (4), and
CuA1–CuA2 (5); ocellus 1 and 3 smaller than others. VHW
crossed by two dark brown lines extending from costa to anal
margin, first one third distance from wing base to apex;
second wavy, at two thirds from wing base to apex,
delimiting a lighter area; a thin dark brown zigzag submarginal line and a brown regular marginal line following
wing contours extending from costa to 2A; a series of six
black ocelli outlined by a ring of orange scales and with
white pupil can be found in Rs–M1 (ocellus 1), M1–M2
(2), M2–M3 (3), M3–CuA1 (4), CuA1–CuA2 (5), and
CuA2–2A (6); ocelli 2 and 5 larger than other; ocellus 3
small with orange ring fusioning with that of ocellus 2.
All ocelli are surrounded by a continuous area of dark
brown scales. No conspicuous androconial scales or
patches observed.
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Fig. 6 Yphthimoides bella, male
genitalia. a Lateral view. b Dorsal
view. c Ventral view. d Edeagus
(dorsal view). e Edeagus (lateral
view)

Male genitalia (Fig. 6). Saccus short (Fig. 6a) and triangular
in dorsal view (Fig. 6b); tegumen rounded (Fig. 6a, b); gnathos
long and pointed, half size of valva (Fig. 6a, b); uncus elongated, laterally enlarged in dorsal view, constricted near junction with tegumen and ending in a pair of short rounded bumps
(Fig. 6a, b, c); valva short, trapezoidal, with a conspicuous
costal expansion bearing small teeth, and ending in a pointed
apex in lateral view (Fig. 6a), with internal margin bearing one
series of medium to large-sized teeth (Fig. 6b, c); aedeagus
straight in dorsal view (Fig. 6d) and slightly hunched in lateral
view (Fig. 6e); cornuti absent; juxta membranous.
Female (Fig. 5c, d). Forewing length 22 mm; hindwing
length 19 mm. General color and pattern very similar to, but
in general paler than that of males. Due to limited number of
specimens studied, differences in color and wing pattern observed in females cannot yet be reliably attributed to sexual
dimorphism.
Remarks on color variation. Considering the very few
known individuals of Y. bella, it is difficult to assess wing
color pattern variation. In the individuals examined, variation
in the dorsal and in ventral wing color pattern is restricted to
the size of several ocelli and the shape of the dark lines.
Habitat. Based on field records and museum specimens,
Y. bella appears to be associated with the open vegetation of
rocky montane fields (known locally as campos rupestres).
Distribution. This species is known from only two localities in the state of Goiás in Central Brazil (Fig. 4).
Etymology. The specific epithet, bella (beautiful in
Portuguese) refers to the distinctive, conspicuous ocelli observed on the ventral wings, a pattern contrasting with the
generally inconspicuous pattern of ocelli observed in other
species of Yphthimoides.

Type material
Holotype. Male (Fig. 5a, b) with the following labels (five
labels separated by transverse bars): / HOLOTYPUS/
Goiás (Goiás Velho), Caminho para as antenas, Goiás:
Brazil. 600–680 m, 30.III.2013, 15° 55’ 37^ S 50° 07’ 47^
W, Junia Y. O. Carreira leg./Holotypus Y. bella Barbosa and
Freitas det. 2014/DNA —YPH 0201/ZUEC LEP
9167/ZUEC.
Allotype. Female (without antennae) (Fig. 5c, d) with the
following labels (five labels separated by transverse bars): /
ALLOTYPUS/Parque Estadual da Serra dos Pirineus,
Pirenópolis, Goiás: Brazil, 1300–1330 m, 04.IV.2013, 15°
47’ 44^ S 48° 49’ 55^ W, Lucas A. Kaminski leg./Allotypus
Y. bella Barbosa and Freitas det. 2014/DNA voucher—YPH
0337/ZUEC LEP 9168/ZUEC.
Paratype. DZUP-BRAZIL—Goiás: Goiás Velho, 1 male,
XII.1975, Gifford leg., ex-coll. Gifford, DZ 30.654.

Yphthimoides iserhardi Freitas and Barbosa, new
species
Diagnosis. Y. iserhardi is similar to Yphthimoides
cipoensis Freitas, 2004, but can be easily distinguished
from the latter by the lighter tones in wing pattern, and
by the ground color of the VFW, which varies from a
rusty orange to a light yellowish ochre. The male genitalia resembles that of Y. cipoensis although the valvae
of Y. cipoensis is a little bit squarer and the valvae of
Y. iserhardi is more elongated, but the irregular teeth
pattern is very similar (Figs. 7 and 8).
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Fig. 7 Yphthimoides iserhardi. a
Holotype, dorsal view. b The
same, ventral view. c Allotype
female, dorsal view. d The same,
ventral view

Description of adults
Male (Fig. 7a, b). Forewing length 20–21 m (average
20.66 mm, SD=0.51, n=6); hind wing length 16–19 mm (average 17.33 mm, SD=1.03, n=6). Eyes naked, entirely light
brownish ochre surrounded by cream scales. Palpus length
approximately one third of antenna length, covered with
cream scales and long black and short light cream hairs.
Antenna 10–11 mm in length (n = 4), with 39–41
Fig. 8 Yphthimoides iserhardi,
male genitalia. a Lateral view. b
Dorsal view. c Ventral view. d
Edeagus (dorsal view). e Edeagus
(lateral view)

antennomeres extending to mid-costa; shaft rust brown, with
internal margin bearing a thin orange ochre stripe; club with
10–12 antennomeres. Wings with dorsal ground color dark
brown with few markings restricted to HW; a thin dark marginal line following contours of wing margin and a broader
dark zigzag submarginal line, both obsolescent; DHW with
three black ocelli outlined by a ring of orange scales, and with
a white pupil in spaces Rs–M1 (ocellus 1), CuA1–CuA2 (2),
and CuA2–2A (3), ocelli 1 and 3 reduced and usually absent
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(condition observed in holotype, Fig. 7a); ocellus 2 larger and
with double pupil in some individuals. DHW outer margin
slightly wavy. VFW with dark brown edges and a rusty orange
to yellowish ochre ground color in filling most of wing
surface; crossed by a straight and slightly wavy dark brown
line extending from costa to 2A two thirds from wing base to
apex; this line faint from M3 to 2A; a dark brown zigzag
submarginal line and a brown regular marginal line extending
from costa to 2A; two minute black ocelli with white pupil in
spaces M1–M2 (ocellus 1) and M3–CuA1 (2; absent in holotype). VHW crossed by two dark brown concave irregular
lines extending from costa to anal margin, first one third distance from wing base to apex; second at two thirds from wing
base to apex, delimiting a lighter area; a broad dark brown
zigzag submarginal line and a brown regular marginal line
following wing contours extending from costa to 2A; three
black ocelli with white pupil in spaces M1–M2 (ocellus 1),
CuA1–CuA2 (2), and CuA2–2A (3; absent in holotype);
ocellus 3 smaller than other.
Male genitalia (Fig. 8). Saccus short (Fig. 8a) and
triangular in dorsal view (Fig. 8b); tegumen rounded
(Fig. 8a, b); gnathos long and pointed and half size of
valva (Fig. 8b); uncus laterally enlarged in dorsal view,
constricted near junction with tegumen and flattened at
end (Fig. 8b, c); valva elongated, trapezoidal, and ending in a tapered apex in lateral view (Fig. 8a), internal
margin of harpe with one series of irregular mediumsized teeth (Fig. 8b, c); aedeagus straight in both dorsal
and lateral view (Fig. 8d, e); cornuti absent; without
fultura inferior.
Female (Fig. 7c, d). Forewing length 21–25 mm (average 22.5 mm, SD=1.08, n=4); hindwing length 19–
23 mm (average 20.5 mm, SD = 1.09, n = 4). General
color and pattern very similar to, but in general paler
than that of males, with two ocelli in VFW in all
known individuals. Palpus length approximately one
third of antenna length.
Remarks on color variation. Variation on the dorsal wing
surfaces is practically absent and obvious seasonal variations
have not been observed. On the VFW, the predominant
ground color can vary from rusty orange to a light yellowish
ochre, and on the VHW, the intensity of the mottled pattern is
also variable. The number of ocelli on the males’ ventral
wings can also vary, with a minimum observed of one ocellus
on the VHW and no ocelli on the VFW.
Habitat. Based on field records and museum specimens,
Y. iserhardi appears to be associated with the open vegetation
of rocky montane fields (known locally as campos rupestres),
from 900 to 1600 m.a.s.l.
Distribution. The species is endemic to the Chapada
Diamantina region in the state of Bahia, and has been recorded
from three localities: (1) Parque Municipal de Mucugê,
Mucugê (12° 58' 56" S, 41° 20' 49" W, 1100 m.a.s.l.), (2)
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Pico das Almas, Rio de Contas (13° 22' 15" S, 41° 52' 12"
W, 1300 m.a.s.l.), and (3) Morro da Mãe Inácia, Palmeiras
(12° 27' 0" S, 41° 28' 0" W, 900 m.a.s.l.) (Fig. 4).
Etymology. The specific epithet of this species is a tribute to
our friend Cristiano Agra Iserhard, a young butterfly researcher who has been contributing in the past few years to our
knowledge of butterflies through regional inventories, conservation, and community ecology studies in Brazil.
Type material
Holotype. Male (Fig. 7a, b) with the following labels (four
labels separated by transverse bars): / HOLOTYPUS/28-I2005, Pico Das Almas, Rio De Contas, Bahia, [Brasil],
1400–1600 m, MIELKE and CASAGRANDE LEG./DZ
21.466 / Y. iserhardi, Freitas and Barbosa det. 2014/DZUP.
Allotype. Female (Fig. 7c, d) with the following labels
(four labels separated by transverse bars): / ALLOTYPUS/
28-I-2005, Pico Das Almas, Rio De Contas, Bahia, [Brasil],
1400–1600 m, MIELKE and CASAGRANDE LEG./DZ
21.515/Y. iserhardi, Freitas and Barbosa det. 2014/DZUP.
Paratypes. DZUP—Brazil, Bahia, Rio de Contas, Pico das
Almas, 1400–1600 m, 1 male, 2 females, 28.I.2005, DZ
21.508, DZ 21.501, DZ 21.480, 1 male 31.I.2005, DZ
21.494, 1 male, 2 females, 01.II.2005, DZ 21.487, DZ
21.473, DZ 21.522, 1 male, 03.II.2005 (genitalia dissected),
DZ 21.459, 1 male, 26.I.2007, DZ 29.774, O.H.H. Mielke and
M. Casagrande leg.; ZUEC—Brazil, Mucugê, Parque
Nacional de Mucugê, Chapada Diamantina, 4 males,
27.I.2013 (DNA Vouchers YPH 0407, YPH0406, YPH
0409, YPH 0196), ZUEC LEP 9169, ZUEC LEP 9170,
ZUEC LEP 9171, ZUEC LEP 9172), 1 male, 28.I.2013
(DNA Voucher YPH 0408), ZUEC LEP 9173, 1 male,
29.I.2013 (DNA Voucher YPH 0195), ZUEC LEP 9174, 1
male, 31.I.2013 (DNA Voucher YPH 0197), ZUEC LEP
9175, 1 male, 26.II.2013 (DNA Voucher YPH 0410), ZUEC
LEP 9176; Brazil, Mucugê, Parque Nacional de Mucugê,
Mucugê, Chapada Diamantina, P. E. C. Peixoto leg; ZUECAVLF—Brazil, Bahia, Palmeiras, Morro Mãe Inácia,
1.200 m, 1 male, 10.X.2003, M. Z. Cardoso leg.

Phylogenetic relationships
For Y. gabriela and Y. iserhardi, intraspecific distances ranged
from 0 to 0.7 % (data not available for Y. bella, since only a
single individual has been sequenced). Interspecific distances
ranged from 4.2 to 10.4 %, overlapping with intraspecific
distances in the classes 5.8 and 7.0 %, both, respectively,
between specimens of Y. renata (Stoll, 1780) from Brazil
and Colombia and from Brazil and Costa Rica (Fig. 9), but a
possible complex of cryptic species is involved in that case
(EPB and AVLF in prep.). Based on sequences of the
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mitochondrial gene CoxI, Y. gabriela and Y. iserhardi are
monophyletic (Fig. 10), and well distinct from all other described species of Yphthimoides. The analysis recovered
Y. gabriela as sister to Yphthimoides ochracea (Butler,
1867), Y. bella sister to Y. celmis and Y. iserhardi sister to
Y. cipoensis.

Discussion

Fig. 9 Frequency distribution of pairwise individual genetic distances
within (gray) and between (black) the seven species of Yphthimoides

Whereas in the recent past years most studies had focused in
the higher classification of Euptychiina (Murray and Prowell
2005; Peña et al. 2006, 2010, 2011), the limits of several
general remain poorly understood (Freitas et al. 2012) with
many species awaiting description (Marín et al. 2011), although a few studies have started to uncover the limits of some
genera (Matos-Maraví et al. 2013; Seraphim et al. 2014) and
to describe some of these species (e.g., Freitas 2007; Pulido
and Andrade 2008; Huertas et al. 2009; Zacca et al. 2013,

Fig. 10 Phylogenetic relationships among 14 species of Yphthimoides based on DNA sequences of CoxI and obtained by a maximum likelihood
analysis. Numbers below branches are bootstrap support
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2014; Siewert et al. 2013). Here, we showed that Y. gabriela,
Y. bella, and Y. iserhardi not only belong to the genus
Yphthimoides, but that they are also species well supported
by molecular data, wing pattern, and morphology of the male
genitalia.
A clear result of the present study is that wing shape and
pattern are not good predictors of relationship among species
of Yphthimoides. For example, the wavy hindwing margin and
wing pattern of Y. gabriela resembles that of Y. angularis, and
the large and numerous ocelli on the VHW of Y. bella is very
similar to the condition observed in Y. pacta and Y. yphthima.
However, for both of the above examples, the closest species
are not those suggested by wing shape and pattern. Instead, the
ML analysis showed that Y. gabriela is closely related to
Y. ochracea and Y. bella is sister to Y. celmis.
On the other hand, the male genitalia appear to be informative in terms of phylogenetic relationships: the male genitalia
of all three new species are very similar to their putative sister
species, with some small differences that are sufficient to diagnose them. For Y. bella and Y. celmis (its sister species),
differences are in the pattern of the teeth in the apex of the
valvae and in the size of the small teeth in the costal expansion
(smaller in Y. celmis, see Forster 1964). For Y. gabriela and
Y. ochracea, the differences in male genitalia are more marked
(Barbosa et al. in prep.). Finally, for Y. iserhardi and
Y. cipoensis, the differences are in the size of the teeth in the
internal margin in the apex of the valvae, and by the absence
of a conspicuous bump on the costal margin, which is present
in Y. cipoensis (Freitas 2007).
The information provided by the first half of the CoxI
(barcode region) was congruent with morphology. The intraspecific genetic distance within Y. gabriela and Y. iserhardi is
very low and does not overlap with the interspecific distances.
Conversely, the interspecific distances among the three new
species and the other sequenced Yphthimoides are high
enough to set these three species as valid species, corroborating the morphological evidence.
Based on museum records and field observations, the conservation status, at least for one of the three new species, needs
special attention, namely Y. iserhardi. This species appears to
be endemic to the rocky fields of Chapada Diamantina, occurring in fragile habitats with high anthropogenic pressure. This
situation is very similar to that for its putative sister species,
Y. cipoensis, a species occurring in similar habitats and also
proposed as threatened by Freitas (2004).
In the past decade, five new species of Yphthimoides have
been described (Freitas 2004; Freitas et al. 2012 and the present work). As more data are gathered, both molecular and
morphological, additional undescribed species are expected
to come to light, while others will certainly be removed from
this genus. With this approach, hopefully the taxonomy of the
genus Yphthimoides will reach a reasonable stability in the
near future.
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