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ABSTRACT

We describe the life cycles of four Neotropical satyr species feeding on Cyperaceae (sedges) in
southeastern Peru: Chloreuptychia chlorimene, Erichthodes antonina, Modica myncea, and Pierella
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hyalinus. We report two sedge species, Scleria secans and a second unidentified Scleria species as

natural host plants for these butterflies; we also report the latter as serving as the host plant for
a fifth satyr species, Magneuptychia libye, for which the immature stages have been documented
but for which this plant was not known as a natural host. Cyperaceae (sedges) are not commonly
reported as host plants within the nymphalid butterfly subfamily Satyrinae, making this an
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interesting finding from both ecological and evolutionary perspectives. The larvae of all studied
species exhibit cryptic coloration, suggesting possible adaptations to their host plants.
Knowledge of the immature stages and host plant associations of the species here described
may contribute to clarifying phylogenetic relationships within the group, as well as provide

a foundation for future studies across multiple disciplines.

Introduction

Despite major recent advances in biodiversity research,
our understanding of many of its fundamental dimen-
sions remains uneven, with substantial knowledge gaps
persisting across multiple biological levels (Diniz-Filho
et al. 2013). Important gaps in our knowledge relate to
species description and categorization (Brown and
Lomolino 1998), distribution (Lomolino 2004), abun-
dance and population dynamics (Cardoso et al. 2011),
phylogenetics (Diniz-Filho et al. 2013), and ontogeny
(Faria et al. 2020). The last of these, the influence of
ontogeny in structuring biodiversity, has been little
explored, even in taxonomically well-established
groups such as Lepidoptera. The lack of existing
knowledge of the immature stages of organisms in
hyperdiverse ecosystems, such as those of the
Neotropics, amplifies other knowledge gaps, hindering
our understanding of basic biological phenomena such
as ecological interactions, the association between
adults and early developmental stages, morphological

evolution, and evolutionary history. In Lepidoptera,
information from immature stages has proven infor-
mative in multiple studies in understanding their rela-
tionships and resolving species-level taxonomy (e.g.
Kitching 1984; DeVries 1986; Penz and Peggie 2003;
Freitas and Brown 2004; Hebert et al. 2004; Lin et al.
2019).

In recent decades, efforts to document the host
plants and immature stages of Neotropical butterflies
has made information available for several butterfly
groups (e.g. Beccaloni et al. 2008; Janzen and
Hallwachs 2018). However, we still lack basic knowl-
edge of immature stages for the vast majority of species
in many lineages, especially those that exhibit high
diversity, taxonomic and systematic complexity, cryptic
behaviors, and mimicry, among others. In Satyrinae
butterflies, one of the most species-rich subfamilies
(Ackery et al. 1999; Pyrcz and Wojtusiak 2002;
Espeland et al. 2019), there has been an increase in
studies focused on the description of the immature
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stages, but the information currently available on host
plants and life cycles for the Neotropical groups
remains limited relative to the group’s size and highly
fragmented (e.g. Beccaloni et al. 2008).

Larvae of Satyrinae feed primarily on monocotyle-
dons (Ackery 1988; Beccaloni et al. 2008), with the
majority of species of the tribe Satyrini utilizing various
Poaceae species as host plants (Beccaloni et al. 2008) as
well as species in the families Arecaceae, Marantaceae,
Heliconiaceae, = Commelinaceae,  Selaginellaceae,
Neckeraceae, and Cyperaceae (DeVries 1987; Singer
and Ehrlich 1991; Murray 2001; Janzen and
Hallwachs 2018). Although rare, records of
Cyperaceae as host plants within Satyrinae encom-
passes several tribes and include species of Caligo
Hibner, [1819] (Brassolini) (Otero and Marigo 1990;
Brown 1992; Otero and Casagrande 1992) and
Eryphanis Boisduval, 1870 (Brassolini) (Brown 1992),
Pierella nereis (Drury, 1782) (Haeterini) (Brown 1992),
and several species within the subtribe Euptychiina.
However, some of these records in the Satyrini repre-
sent feeding on plants offered in captivity (e.g. DeVries
1986; Singer and Ehrlich 1991; Brown 1992; Zacca et al.
2020), making it unclear whether these plants are used
naturally by the species studied.

In the present study, we address the above-mentioned
knowledge gap by providing a detailed description of the
immature stages of four satyr species associated with
Cyperaceae host plants in southeastern Peru:
Chloreuptychia chlorimene (Hiibner, [1819]),
Erichthodes antonina (C. Felder and R. Felder, 1867),
Modica myncea (Cramer, 1780) (Euptychiina), and
Pierella hyalinus (Gmelin, [1790]) (Haeterini). We also
document the use of Scleria as a host plant for
Magneuptychia libye (Linnaeus, 1767) (Euptychiina).
Additionally, we document several notable findings
related to the immature biology of these species, includ-
ing previously undocumented intraspecific variation in
larval instars and pupal morphology. Finally, we com-
pared the morphology with related species and genera,
and discussed the potential implications for the phyloge-
netic hypotheses proposed in previous studies.

Materials and methods
Study site and field collection

This study was carried out at the Finca Las Piedras field
station (FLP) located in the Madre de Dios department in
southeastern Peru (12°13'40'S; 69°6'40" W, 240 m asl).
FLP consists of 74 ha of mostly terra firme or upland
rainforest dominated by Brazil nut Berthollethia excelsa
Humb. and Bonpl. (Lecythidaceae) and other emergent

hardwood species, although swamps (‘aguajales’ locally)
dominated by the palm Mauritia flexuosa L. (Arecaceae)
and areas of both agriculture and regenerating secondary
forest are on the property or nearby (for more informa-
tion about FLP, including tree species composition, see
Fortier et al. 2025). Immatures were collected by search-
ing potential Cyperaceae hosts at FLP and subsequently
transported from the field to the onsite laboratory for
rearing to adulthood under controlled conditions. The
collection of specimens was authorized by Peru’s Servicio
Nacional Forestal y de Fauna Silvestre (SERFOR; research
permit number D000443-2021-MIDAGRI-DGGDPFFES).
This project is part of a long-term initiative to document
the diversity and biology of Lepidoptera in southeastern
Peru conducted by the Alliance for a Sustainable
Amazon (ASA).

Rearing

Immature specimens collected in the field were
brought to the laboratory for monitoring in 1L plastic
containers covered with fine nylon mesh cloths and
held tightly in place with rubber bands. The host
plant leaves were kept hydrated by placing the leaf
petioles inside floral water tubes and were replaced as
needed to ensure that the larvae had fresh leaves to feed
on. Each individual was assigned a unique voucher
(2025-FLP-IMM-0012, 2024-FLP-IMM-0813) used
throughout the text and tables and monitored daily
for important life events, which were recorded (e.g.
molt dates by checking for discarded head capsules,
whether or not the plant was fed). Immatures were
photographed daily using a Nikon D7100 digital cam-
era and Nikon AF-S VR Micro-NIKKOR 105 mm £/2.8
G IF-ED lens. All photographs included a scale in mm
for subsequent measurements by pixel counting using
ImageJ 1.54d (Schneider et al. 2012). Emerged adults
were papered or mounted and stored in the ASA’s
biological  collections in  Puerto  Maldonado,
Peru (ASA).

Specimen identification

The identification of adult butterflies was carried out
by comparing them with images of type specimens
available on the Butterflies of America website
(https://www.butterfliesofamerica.com),  with  the
exception of C. chlorimene, which was identified
based on the original watercolor illustrations of
Papilio chloris Cramer, 1780 produced by Gerrit
Wartenaar Lambertz [1747-1803] (on pl. 268, Figure
A) (from the Library and Archives collections of the
Natural History Museum, London). Species-level
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identification within the Euptychiina was performed
using neighbor-joining clustering analyses on align-
ments of DNA barcodes (Data analysis section). Plant
identifications were initially conducted at the genus
level by comparison with herbarium material available
digitally on Tropicos.org, the collections of the Field
Museum, and Kew Gardens, and were subsequently
corroborated with Isabel Larridon, Kenneth Bauters,
and Gordon C. Tucker, botanists specialized in
Cyperaceae. The plant identified as Scleria sp. could
not be determined to species level.

Morphology

Measurements for all life stages were made by counting
pixels calibrated to scale in high resolution digital
photographs using Image] 1.54d (Schneider et al.
2012). Measurements included the maximum diameter
of the egg and length of the larvae and pupa taken in
dorsal view from the anterior portion of the head to
posterior margin of the tenth abdominal segment.
Examination and photography of head capsules were
carried out using a Leica S9D stereomicroscope with
a View 4K HD Camera, and subsequently illustrated
with Krita 5.2.11 software. The width of the head cap-
sule was considered as the distance between the most
external stemmata. The description of the egg followed
the works of Garcia-Barros and Martin (1995); the
approach of Stehr (1987) and Murray (2001) was fol-
lowed for the larvae and pupa description.

Molecular work

COI (mitochondrial cytochrome c oxidase I gene) bar-
code sequences were obtained in the molecular labora-
tory at FLP for selected specimens to test for
conspecificity among dead larvae and to generate
genetic information for ongoing and future studies.
Genomic DNA was extracted from a single leg from
each specimen using the boiling method described by
Shin et al. (2021) with a modified TE buffer (10 mM
Tris-Cl, 0.5 mM EDTA, pH 9.0). To permit multiplex-
ing of multiple samples, the primers LCO1429 and
HCO2198 (Folmer et al. 1994) were synthesized with
different 9-bp tags at the 5" ends following the protocol
of Srivathsan and Meier (2024), such that each speci-
men had a unique combination of forward and reverse
9-bp tags. Each PCR reaction was performed in a total
volume of 12.5uL containing 1.25uL of 10x High
Fidelity buffer, 0.5uL of 50 mM MgSO,, 0.25pL of
10 mM dNTPs, 0.06 pL of 5 U/puL Platinum Taq High
Fidelity DNA Polymerase (Thermo Fisher Scientific),
03uL  of 20mg/mL molecular biology grade
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recombinant albumin (New England Biolabs), 7.64 uL
of molecular grade water, 0.25pL of forward and
0.25 uL reverse tagged primers (10 uM), and 2 uL of
DNA template. The thermal cycling profile consisted
of an initial denaturation step at 94°C for 1 min, fol-
lowed by 5 cycles of 94°C for 30 s, 48°C for 40 s, and
68°C for 1 min; then 35 cycles of 94°C for 30 s, 52°C for
40 s, and 68°C for 1 min; and a final extension at 68°C
for 10 min. Successful amplification was verified for
a subset of samples using electrophoresis on 1.5% agar-
ose gels with 1x TBE buffer, 6X TriTrack DNA loading
dye (Thermo Fisher Scientific), a 100 bp DNA ladder,
and XpertGreen DNA Stain (GRISP Research
Solutions). Electrophoresis was conducted on a
blueGel electrophoresis system (miniPCR Bio) under
default settings (60 V) for 45 min. Library preparation
was performed by pooling 8 uL of each uniquely tagged
amplicon, following the MinION Ligation Sequencing
Kit V14 protocol (Oxford Nanopore Technologies), with
modifications following Srivathsan and Meier (2024).
Sequencing was carried out on the MinION MI1kB
device using a FLO-MIN114 Flow Cell. Sequences
were obtained using the high-accuracy Nanopore base-
calling model (HAC), and ONTbarcoder 2.3.0 software
(Srivathsan et al. 2023) was subsequently used to demul-
tiplex sequences from the pooled samples.

Data analysis

A search for additional COI sequences was conducted
in GenBank for E. antonina, M. myncea, C. chlorimene,
and related Euptychiina species (Supplementary Table
S3). COI sequence alignment was performed with
MAFFT v7 using the online service and the G-INS-1
iterative refinement method (Katoh et al. 2019). The
alignment was checked and trimmed to a uniform
length using AliView (Larsson 2014). To graphically
illustrate taxa, a neighbor-joining analysis was per-
formed using MEGA 7.0 (Kumar et al. 2016), employ-
ing the Kimura two-parameter substitution model,
partial deletion of sites with missing data, 1000 boot-
strap replicates, and all other parameters set to default
values. GenBank accession numbers for sequenced
samples are listed in Supplementary Table S3.

Results

All recorded molting dates and voucher codes asso-
ciated with individuals are provided in Supplementary
Table S1. Information related to the position at which
the immatures were collected, as well as characteristics
of the plant, are provided in Supplementary Table S2.
Euptychiina  species  descriptions are ordered
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phylogenetically following Espeland et al. (2023), fol-
lowed by the new host plant record of M. libye, and
closing with the description of immature stages of
P. hyalinus. Morphological identification and DNA
barcode-based identification was congruent in all
cases, including dead larvae, grouping the specimens
into the corresponding clades with high bootstrap sup-
port (Supplementary Figure S1). We highlight the pos-
sibility that C. chlorimene may constitute a species
complex (Supplementary Figure S1); therefore, the
name used here should be considered provisional
pending future taxonomic revisions of the genus.

Description of immature stages

Chloreuptychia chlorimene (Hiibner, [1819])

Vouchers. 2025-FLP-IMM-0015, 0016, 0022, 0064,
0065, 0074, 0075, 0091, 0092, 0093, 0105 (GenBank
accession numbers: PZ007833, PZ007834, PZ007835).

Egg (Figure 1A, B, C). Spherical, shiny, pearl-like and
yellowish, in some individuals more whitish. Chorion sur-
face cells not discernible based on photographs. Head
capsule visible day prior to hatching. Diameter: 0.67-
0.73mm (n = 3). Duration: Unknown, hatched 3-4 days
after collection (n = 4).

First instar (Figure 1D, E). Head capsule width: 0.42—
0.44mm (n=3). Head capsule (Figure 2A) black to
dark brown, shiny, faint, barely noticeable striations
arranged in regular hexagons, with two short subrec-
tangular scoli (scolus length: 0.49 mm; n=2), each
bearing two broad setae, one at each end. Three chala-
zae visible on each side in dorsal view, M1, M2, M3,
additionally P1, P2, and P4 chalazae present, all with
thick black seta. Six setae visible on one side of labrum.
Six visible stemmata, with stemma 2 and 3 larger, but
stemma 3 largest and closer to stemma 2 than 4,
stemma 1 and 6 somewhat semi-transparent and thus
insignificant. Body integument creamy-yellowish and
semi-transparent, dark green from T1 up to A5 after
feeding, two grayish mid-dorsal bands, a grayish sub-
dorsal band, and a grayish supra-spiracular band
extending from T1 to A3. Short, slightly bulbous, and
thick setae throughout body, slightly longer from A8 to
A10. Bifid caudal filaments, short, slightly yellow end-
ing in a long, thick black seta. Body length: 5.2-5.3 mm
(n=2). Duration: 3-4 days (n = 3).

Second instar (Figure 1F, G). Head capsule width: 0.52-
0.56 mm (n=2). Head capsule (Figure 2B) black, matt,
and pitted sculpting, whitish chalazae M1, M2, M3, P1,
P2, and P4, with three whitish, smaller elongated setal
bases between MI in dorsal view. Scoli developed and

appearing horn-like, oriented forward and with multiple
elongated setal bases on posterior side and between each
scolus (scolus length: 0.24 mm; n=1), one setal base
whitish near P1 and another on base of scolus.
Elongated setal bases near to stemmata 2 and 3 elongated
and whitish. Each setal base and chalaza ends in a black,
short seta. Body light green, mid-dorsal line slightly dar-
ker, with yellowish micro-granulations across body. Two
yellowish lines, one in subdorsal and another in supras-
piracular region. Bifid caudal filaments, slightly pinkish
on inner side and whitish on outer side. Body length: 8.6-
8.7 mm (n =2). Duration: 4-5 days (n =2).

Third instar (Figure 1H, I). Head capsule width: 0.60-
0.72 mm (n =2). Head capsule (Figure 2C) dark brown
with creamy band and chalazae between M1 and
behind scoli. Head capsule with pitted sculpting.
Chalazae and elongated setal bases similar in shape
and color to previous instar, but with additional elon-
gated setal bases near to stemmata 2 and 3, and more
evident. Scoli similar to previous instar, but slightly
longer and with greater number of elongated setal
bases on posterior side. As instar progresses, head
capsule becomes slightly darker. Body similar to imme-
diately preceding instar, but mid-dorsal line is more
evident, and yellowish subdorsal line wider. Bifid cau-
dal filaments more pinkish than previous instar. Body
length: 12.0-12.6 mm (n = 2). Duration: 5 days (n =2).
Fourth instar (Figure 1], K). Head capsule width: 0.72—
0.96 mm (n=4). Shortly after molting, head capsule
light green (Figure 2D); as instar progresses, it acquires
light brown-reddish coloration, and it is more elon-
gated, similar texture, and color patterns to immedi-
ately preceding instar. Scoli longer than in immediately
preceding instar (scolus length: 0.66 mm; n=1) and
slightly pinkish. Body similar to previous instar except
for subdorsal bands are slighter. Body length: 18.2—
20.8 mm (n =2). Duration: 6 days (n=1).

Fifth instar (Figure 1L, M). Head capsule width: 0.84-
1.36 mm (n =5). Head capsule (Figure 2E) dark green
with yellowish chalazae and elongated setal bases, and
pitted sculpting. Three yellowish elongated setal bases
near to stemmata 2 and 3. Chalazae yellowish and
reduced, elongated setal bases D1, D2, and D3 reduced
and barely noticeable. Scoli developed, appearing horn-
like and pinkish, longer and thinner than immediately
preceding instar. A yellowish line behind scoli.
Multiple translucent setae near clypeus and mandibles.
Body is similar to immediately preceding instar, but
with dark gray mid-dorsal line from T1 to T3, thin-
discontinuous green mid-dorsal zigzag longitudinal
line from A3 to A1l0, and pair yellowish mid-dorsal
lines from T3 to A10, subdorsal line turquoise, wider
than previous instar and with whitish micro-
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5 mm

———— 5 MM

Figure 1. Chloreuptychia chlorimene life stages: (A, B) egg in dorsal and lateral view; (C) egg with the formed head capsule visible;
(D, E) first instar in dorsal and lateral view; (F, G) second instar in dorsal and lateral view; (H, 1) third instar in dorsal and lateral view;
(J, K) fourth instar in dorsal and lateral view; (L, M) fifth (ultimate) instar in dorsal and lateral view; (N, O, P) pupa in dorsal, lateral,
and ventral view; (Q, R) adult in dorsal and ventral view (photos A, B, F, G, L-P are of 2025-FLP-IMM-0064; photos C-E, H-K are of

2025-FLP-IMM-0065; photos Q, R are of 2025-FLP-IMM-0091).

granulations across body. Thin subspiracular turquoise
line from A1l to A8. Bifid caudal filaments are pinkish.
Close to pupal stage, body changes to lighter green
color, decreases in size, and turquoise subdorsal line
becomes fainter. Body length: 26.3-30.3 mm (n=2).
Duration: 9 days (n = 2).

Pupa (Figs. IN, O, P). In most individuals, body light
green with scattered irregular whitish spots and some
black spots in legs and marginal regions of wing case.
Posterior edge of wing case yellowish-cream.

Subtriangular keel with yellowish cream edge in
mesothorax. Body overall slender with whitish squared
ocular caps. Cremaster subtriangular, light green, short
and gradually narrowing toward distal end in posterior
view, with slightly pitted sculptures and multiple
brown hooked setae. Body length: 11.9-12.0 (n=23).
Duration: 8-10 days (n = 4).

Remarks. A total of 11 individuals were found feeding
on Scleria sp, of which 10 emerged as adults. The life
cycle spanned an average 43.5 days (n =4) from egg to
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A

0.5 mm

1T mm

Figure 2. Chloreuptychia chlorimene larval head capsules collected and photographed after molting (all in front view): (A) first instar;
(B) second instar; (C) third instar; (D) fourth instar; (E) fifth (ultimate) instar. (all photos are of 2025-FLP-IMM-0015).

adult emergence. The description we provide is based
on the life cycle exhibiting five larval instars, as this is
the most common condition among the reared indivi-
duals (Supplementary Table S2). Four additional indi-
viduals were found feeding on Scleria secans. Two of
these records were collected in the antepenultimate
instar, one in the first instar, and the remaining one
was parasitized. Eight wasps, probably belonging to the
genus Cotesia (Ichneumonoidea: Braconidae), emerged
from the parasitized individual. The specimen collected
in the first instar took 92 days to reach adulthood and
passed through eight larval instars (2025-FLP-IMM
-0105; Figure 3). Morphologically, and compared with
the more common condition of five instar, this indivi-
dual appears to have an extended third instar under-
going four molts, a fourth instar with two molts, and

the absence of a fifth instar. All larvae were found
primarily on the abaxial and distal regions of the leaf,
where they were feeding near to obvious feeding
damage.

Host plants

Scleria sp. (Cyperaceae: Cyperoideae: Sclerieae)
(Figure 4)

The individuals of Scleria sp. grow at ground level and
are most often found in forest sections with relatively
high access to light, such as Cacao plantations.
However, no individuals are observed in light gaps
within the forest or open areas, and their abundance
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Figure 3. Head capsules of Chloreuptychia chlorimene reared on Scleria secans (all in frontal view): (A) first instar; (B) second instar;
(C) third instar; (D) fourth instar; (E) fifth instar; (F) sixth instar; (G) seventh instar; (H) eighth (ultimate) instar (all photos are of 2025-
FLP-IMM-0105).
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Figure 4. Scleria sp., hostplant for Chloreuptychia chlorimene, Modica myncea, and Pierella hyalinus: (A) plant in habitat; (B) Scleria sp
in situ; (C) frontal view of the last segment of the stem and inflorescence; (D) position of the fruits; (E) dorsal view of the fruit; (F)
side view of the flower; (G) position of the flower (sti: stigma); (H) flower (sti: stigma); (I) close-up of the base of the leaf; (J) close-up
of the adaxial side of the leaf and serrated edge; (K) (lig: ligule); (L) winged stem.

decreases in areas with reduced light availability. The
plants are small, reaching up to 30 cm in height. They
are not strictly solitary, as they usually grow less than
1 m apart from each other, forming small groups,
mainly in areas where the soil is little colonized by
other herbs.

The host plant of the registered C. chlorimene indi-
viduals, as well as the leaves used for their feeding, are
distributed at ground level within an agroforestry plot.
This area is composed of cacao trees and forest species
that exceed 3m in height (e.g. Ochroma pyramidale
(Cav. ex Lam.) Urb., Cecropia peltata L,
Aparisthmium cordatum (A. Juss.) Baill.), which gen-
erate shade and allow a moderate entry of light.

Scleria secans (L.) Urb (Cyperaceae: Cyperoideae:
Sclerieae) (Figure 5)

The individual of S. secans is a sedge (Cyperaceae) that
grows solitarily both along the margins and within the
interior of ‘aguajales.” Seedlings do not exhibit an epi-
phytic habit until reaching approximately 1m in
height; thereafter, they begin to use the branches of
other plants as support for their stem and branching.

In larger individuals, the epiphytic habit becomes fully
developed. Several stems were observed emerging from
a single point at ground level; these stems are erect,
thickened, and leafless until exceeding 1 m in height.
Subsequently, they branch and spread widely over the
branches and foliage of the supporting plants. The
branches show predominantly vertical growth,
although some develop horizontally, and others occur
near ground level.

The host plant of C. chlorimene and E. antonina was
found on the edge of a small stream that is within the
‘aguajal.” The plant was epiphytic of a Socratea H. Karst
palm and grew vertically along the stem axis of the
palm. The maximum height was 3 m, but with some
branches located near ground level.

Erichthodes antonina (C. Felder and R. Felder,
1867)

Vouchers. 2024-FLP-IMM-0704, 0736, 0765, 0786,
0790, 0794, 0795, 0796, 0799, 0800, 0815, 0816, 0817,
0818, 0819, 0820, 2025-FLP-IMM-0066, 0067, 0068,
0069, 0070, 0071a, 0071b, 0072, 0073, 0089, 0090,



0116, 0117, 0118, 0127, 0128 (GenBank vouchers:
PZ007836, PZ007837, PZ007838, PZ007839).

Egg (Figure 6A, B). Spherical; bright whitish, slightly
cream before hatching; chorion surface with irregular
pitted sculpting; head capsule and body setae visible
one day prior to hatching. Diameter: 0.95-0.97 mm
(n=3). Duration: Unknown, hatched 3-4 days after
collection.

First instar (Figure 6C, D, E, F). Head capsule width
0.54mm (n=2). Head capsule brown (Figure 7A),
darkening near mandibular and ecdysial areas; shiny,
with multiple surface striations. Two short subrectan-
gular scoli, slightly bifurcated apically (scolus length
0.10 mm, n =1), each bearing two broad brown setae,
one at each end. Four chalazae visible in frontal view
(M1, M2, M3, P4), all terminating in thick brown
setae. Labrum with five setae visible on one side. Six
stemmata present; stemmata 2 and 3 slightly larger,
stemma 3 largest and closer to stemma 2 than to 4;
stemmata 1 and 6 semi-transparent and poorly
defined. Body integument creamy whitish, semi-
transparent; dark green from T1 to A8 and yellowish
in posterior segments after feeding. Tracheal system
yellowish. Short, thick brown setae distributed over
body, slightly longer from A8 to A1l0. Caudal fila-
ments short, slightly yellow, bifid, each ending in
a long, thick brown seta. Body length 3.0-6.0 mm.
Duration: 9 days (n=2).

Second instar (Figure 6G, H). Head capsule width
0.74-0.76 mm (n=2). Head capsule dark brown
(Figure 7B) with pitted sculpturing; epicranial marking
slightly darker. Multiple short secondary setae and
scattered protuberances present. Two well-developed
bifurcating scoli (scolus length 0.15mm and 0.23-
0.25 mm including bifurcations; n = 2), divided in distal
third, each branch bearing thick, short black setae
apically; scoli bases with multiple protuberances.
Three whitish dorsal chalazae (M1, M2, M3), each
ending in a brown seta. Six stemmata visible, similar
to immediately preceding instar. Lower frons and adja-
cent lateral areas paler. Creamy band with short pro-
tuberances between M1 chalazae, extending posteriorly
near SS1-SS3 setae. Creamy thin posterior stripe
extending from scoli bases to base of head capsule,
with short scattered protuberances; extent and intensity
variable among individuals. Body granular, with multi-
ple yellowish tubercles, more abundant dorsolaterally.
Body dark green from T1 to A8; green mid-dorsal line
from T1 to A6, becoming pinkish from A7 to AlO.
Subdorsal pinkish stripe from A7 to A10; small pinkish
patches scattered on A8-A10. Pale yellow stripe in
subdorsal and subspiracular regions. Caudal filaments
short, bifid, pinkish on inner side and whitish dorsally,

STUDIES ON NEOTROPICAL FAUNA AND ENVIRONMENT ‘ 9

bearing short black setae. Body length 6.0-10.0 mm.
Duration 15 days (n =2).

Third instar (Figure 61, J). Head capsule width 1.0-
1.15mm (n =3). Head capsule (Figure 7C) translucent
green immediately after molting, dark brown as instar
progresses. Shape and color pattern similar to immedi-
ately preceding instar, but creamy bands more distinct
and paler. Scoli larger (scolus length 0.50-0.55mm,
including bifurcations; n = 2), slightly green posteriorly
near T1; scoli bases with creamy dorsal protuberances.
Body similar to immediately preceding instar, a thin
subdorsal yellow stripe. Bifid, longer, pinkish caudal
filaments changing to slightly turquoise shortly before
molting. Body length: 15.5-18.5 mm (n = 1). Duration:
14 days (n=1).

Fourth instar (Figure 6K, L). Head capsule width:
l1.4mm (n=1). Head capsule similar to immediately
preceding instar (Figure 7D), but with more conspicu-
ous dorsal protuberances at scoli bases and more evident
green spots on posterior side; scoli larger. Body yellow
immediately after molt, turning green with multiple
brownish spots from T1 to A4 and A6 to Al0. Mid-
dorsal line diffuse yellowish, becoming pinkish from A8
onward. Thick dorsolateral yellow stripe from T1 to
A10. Caudal filaments bifid, pinkish internally and tur-
quoise externally and dorsally, the base of the setae of
the inner end are black. Body length: 15.5-18.5 mm (n =
1). Duration: 11-20 days (n = 3).

Five instar (Figure 6M, N). Head capsule width:
1.74mm (n=1). Head capsule similar to immediately
preceding instar (Figure 7E); bands and spots cream-
yellowish. Upper frons slightly green; creamy lower
frontal band and adjacent lateral area extending to
stemmata 3 and 4. Lateral green line present; two
vertical green lines with yellow margins on posterior
side. Epicranial suture yellow; some vyellow spots
posterior to stemmata. Scoli dark brown laterally,
gradually becoming light cream from mid-length to
base, larger than in previous instar (scolus length:
1.15mm including bifurcations; n=1). Body light
green with yellow-green micro-granulation dorsally
and laterally. Gray mid-dorsal line from T1 to T3,
widened at T1, followed by light green triple-width
line from Al to A10. Yellowish-green subdorsal band
with a distinct fine white line above, formed by
micro-granulations. Granulations elongated in dorso-
lateral region. Diffuse yellowish-green line in spira-
cular region. Spiracles creamy orange with brown
margins. Caudal filaments dark green overall, apex
and extension of dorsolateral line turquoise, with
scattered black tubercles apically, ventrally and
between the caudal filaments. Body length: 28-
38 mm (n=3). Duration: 20 days (n=1).
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Pupa (Figure 60, P, Q; Figure 8C, D). Body overall
yellowish green, mottled with white; abdominal dor-
sum darker, appearing semi-rectangular in lateral view.
Ocular caps green with posterior brown spots.
Mesothorax strongly elevated, with brown mid-dorsal
spot, thickened near prothorax and bifurcated near
metathorax. Abdomen with paired white-yellowish
dorsal lines formed by discontinuous spots. Wing
case green with faint white venation; distal margin
with cream-brown patch. Spiracles pale creamy brown
from A2 to AS8; creamy subspiracular line present.
Ventrally, head margin white with brown edge; forelegs
with two light brown medial points. One day before
emergence, pupa entirely brown. Cremaster reddish
brown with pitted sculpturing; creamy yellow lateral
spot followed ventrally by a pink band. Body length:
9.8-8.0 mm (n =2). Duration: 11-13 days (n=2).

Remarks. A total of 32 individuals were found feeding
on Scleria secans, of which six emerged as adults
(Supplementary Table S2). The total duration of the life
cycle is unknown, as we were unable to obtain the com-
plete life cycle for a single specimen. However, the mor-
phology of the head capsules indicates that we
documented all larval instars of the species by examining
different individuals at different developmental stages,
and we estimate between 67 and 100 days to complete
the life cycle. The larvae are highly sedentary, moving
only a few centimeters per day. In the clutches of two
individuals, the larvae remained together, separating only
when feeding. In all instars, they rest on distal in the
abaxial side of the leaf, near to obvious feeding damage.

Host plant. Scleria secans (L.) Urb. (Cyperaceae:
Cyperoideae: Sclerieae) (Figure 5)

Modica myncea (Cramer, 1780)

Vouchers. 2025-FLP-IMM-0006, 0031, 0088 (GenBank
voucher: PZ007832).

Egg (Figure 9A, B, C, D). Subelliptical, yellowish, shiny
and smooth. Head capsule and body setae visible
one day prior to hatching. Diameter: 0.67 mm (n =1);
height: 0.48 mm (# = 1). Duration: Unknown, hatched
4 days after collection (n=1).

First instar (Figure 9E, F, G). Head capsule width:
0.42mm (n=1). Head capsule black (Figure 10A),
shiny; two short subrectangular scoli (scolus length:
0.10mm; n=1), each with two broad setae, one at
each end. Chalazae not visible. Labrum with five setae
visible on one side. Six stemmata present; stemma 3
largest and closer to stemma 2 than to 4; stemmata 1, 5,

and 6 paler and semi-translucent. Body integument
semi-translucent, dark green after feeding from T1 to
A5, yellowish from A5 to A10. Pair of whitish subdor-
sal stripes present. Semi-translucent globose setae dis-
tributed along body, larger on A8-A10. Caudal
filaments short, bifid, barely discernible. Body length:
3.60 mm. Duration: 4 days (n=1).

Second instar (Figure 9H, I). Head capsule width: 0.56-
0.58 mm (n = 3). Head capsule matt-black (Figure 10B),
with granular texture and pitted sculpting. Scoli well-
developed, horn-like, with multiple protuberances
(scolus length: 0.22 mm; n=1). Chalazae not visible.
Body light green with micro-granulations throughout.
Slightly darker mid-dorsal line, turning reddish-brown
on the last segments. Mid-dorsal line slightly darker,
turning reddish brown on posterior segments. Thin,
whitish, slightly sinuous subdorsal line present.
Reddish-brown spots scattered in supra-spiracular
region from A3 to A8. Caudal filaments bifid, pinkish,
more conspicuous than in previous instar. Body length:
471 mm (n=1). Duration: 4 days (n=1).

Third instar (Figure 9], K). Head capsule width: 0.74-
0.78mm (n=2). Head capsule dark brown
(Figure 10C) with scattered irregular paler spots. Scoli
similar to immediately preceding instar (scolus length:
0.35mm; n=1), with pinkish apices and a broad
creamy stripe on the posterior side extending onto
the posterior head capsule; several protuberances on
posterior and lateral surfaces. Body similar in shape
and coloration to previous instar; tubercles whitish;
pair of conspicuous whitish tubercles on each side of
mid-dorsal line. Reddish-brown discontinuous sinuous
line in supraspiracular region. Caudal filaments bifid,
pinkish, approximately as long as A8. Body length:
10.3 mm (n=1). Duration: 5 days (n=1).

Fourth instar (Figure 9L, M). Head capsule width:
1.06mm (n=3). Head capsule light brown
(Figure 10D) with numerous protuberances, especially
on dorsal and posterior surfaces; darker protuberances
irregularly distributed; pitted sculpturing and several
secondary setae present. Dark brown band between
scoli extending laterally to stemma 2. Scoli similar to
previous instar (scolus length: 0.50-0.60 mm; n=2),
dark brown in frontal view, posteriorly pinkish with
slight orange tint extending to mid-length. Creamy
posterior band present but less conspicuous than in
immediately preceding instar. Body light green; paired
whitish tubercles on each side of mid-dorsal line from
T1 to A8; numerous minute yellowish tubercles over
entire body. Mid-dorsal line faint from T1 to AS6,
becoming reddish brown and more distinct from A7
onward. Supraspiracular line more discontinuous than
in previous instar, with scattered minute whitish
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Figure 5. Scleria secans, hostplant for Erichthodes antonina and Chloreuptychia chlorimene: (A) S. secans in situ; (B) plant in habitat;
(C) frontal view of the last segment of the stem and inflorescence (sti: stigma); (D) position of the fruit; (E) fruit (ach: achene, glu:
glume, sti: stigma); (F) close-up of the abaxial side of the blade and notched edge; (G) frontal view of the branching; (H) close-up of

the node (lig: ligule).

tubercles. Spiracles dark brown. Subspiracular region
with irregularly distributed minute whitish tubercles;
tracheal system whitish. Caudal filaments bifid, pink-
ish, slightly longer than A8, outer surface yellowish.
Body length: 17.3 mm (n = 1). Duration: 7 days (n=1).
Fifth instar (Figure 9N, O). Head capsule width: 1.58-
1.64 mm (n = 2). Head capsule light brown (Figure 10E) at
beginning of instar, with dark brown protuberances;
becoming dark brown with rough surface as instar pro-
gresses. Scoli well-developed, horn-like, with expanded
bases giving a robust appearance (scolus length: 0.75 mm;
n=2), apically pinkish in frontal view. Creamy band on
posterior side of scoli extending onto posterior head

capsule; brown band on inner side of scoli joining at
notch. Body light brown with green spots near mid-
dorsal line and subdorsal region, turning dark brown as
instar progresses, with darker mid-dorsal line from T1 to
T3. Several micro-granulations distributed over body, lar-
gest whitish micro-granulations arranged in subdorsal,
supraspiracular, and subspiracular lines. Subdorsal zigzag
line well defined; supraspiracular zigzag line weaker.
Spiracles black. Caudal filaments bifid, dark brown, with
paler outer surface. Body length: 256mm (n=1).
Duration: 8-10 days (n = 2).

Pupa (Figure 9Q, R). Body black mottled with grayish-
creamy spots. Body short, rounded, with squared
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Figure 6. Erichthodes antonina life stages: (A) egg in dorsal view; (B) egg with formed head capsule; (C, D) newly hatched larva
feeding on the chorion, in dorsal and lateral view; (E, F) first instar in dorsal and lateral view; (G, H) second instar in dorsal and
lateral view; (1, J) third instar in dorsal and lateral view; (K, L) fourth instar in dorsal and lateral view; (M, N) fifth (ultimate) instar in
dorsal and lateral view; (O, P, Q) pupa in dorsal, lateral and ventral view; (R, S) adult in dorsal and ventral view (photos A, B are of
2024-FLP-IMM-0794; photos C, D are of 2024-FLP-IMM-0795; photos E-L are of 2024-FLP-IMM-0817; photos M-O are of 2024-FLP-
IMM-0765; photos O-Q are of 2024-FLP-IMM-0704; photo of the adult does not correspond to that of the emerged adult).
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Figure 7. Erichthodes antonina larval head capsules collected and photographed after molting (all in frontal view): (A) first instar;
(B) second instar; (C) third instar; (D) fourth instar; (E) fifth (ultimate) instar (photos A-D are of 2024-FLP-IMM-0817; photo E is 2024-

FLP-IMM-0704).

ocular caps. Spiracles dark brown. Mesothorax promi-
nently elevated. Abdomen dorsally with two rows of
black protuberances bearing pinkish tips. Cremaster
black, rectangular in lateral view, with light brown
pitted sculpturing. Body length: 10.I1mm (n=1).
Duration: 9-10 days (n =2).

Remarks: A total of three individuals were found
feeding on Scleria sp, of which all emerged as adults.
The life cycle spanned 35 days (n=1) from egg to adult
emergence (Supplementary Table S2). Proportionally,
this species was less frequently encountered than
C. chlorimene. The larva was usually located on the
abaxial and distal part of the leaf, where it fed, near to
obvious feeding damage. When threatened, it would

rapidly move the anterior part of its body from side to
side.

Host plant. Scleria sp (Cyperaceae: Cyperoideae:
Sclerieae) (Figure 4)

Magneuptychia libye (L.)

Voucher. 2025-FLP-IMM-0003.

Egg to pupa. Larval head capsules documented
(Figure 11), otherwise immature stages not detailed. See
Kaminski and Freitas (2008) for a full description of the
immature stages.
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Figure 8. Pupal coloration in Erichthodes antonina: (A) green morph (2024-FLP-IMM-0704); (B) brown morph (2025-FLP-IMM-0066);

(C) parasitized pupa (2025-FLP-IMM-0067).

Host plant. Scleria sp. (Cyperaceae: Cyperoideae:
Sclerieae) (Figure 4)

Pierella hyalinus (Gmelin, [1790])

Voucher. 2025-FLP-IMM-0004.

Antepenultimate instar (Figure 12A, B). Head capsule
width: 1.08 mm (#n = 1). Frontal view of head capsule black
with three reddish spots (Figure 13A): one near the inter-
section of the epicranial suture and the lateral adfrontal
suture, and the other two near the base of the frontocly-
peus, one on each side. Lateral and posterior side of head
capsule brown and bumpy. Head capsule with multiple
translucent setae. Scoli very short, unbranched, and trian-
gular (scolus length: 0.15 mm; # = 1). Mottled brown body
with reddish tones. Tiny whitish tubercle in body. White
spots in subdorsal region from T2 to A6. Black spiracles.
Light brown tracheal system. Brown bifid caudal filaments
with tip lighter. Body length: 18.4 mm (n = 1). Duration:
unknown, molted 4 days after sampling (n =1).
Penultimate instar (Figure 12C, D). Head capsule
width: 1.65 mm (n=1). Head capsule similar to pre-
vious instar (Figure 13B), but lateral protuberances
larger and creamy, scoli more rounded (scolus length:
0.20 mm; n=1). Body similar to previous instar, but
with a diffuse black subdorsal line from T2 to A6.
Caudal filaments more evident, almost twice as long
as A8. Body length: 28.8 mm (n = 1). Duration: 9 days
(n=1).

Ultimate instar (Figure 12E, F). Head capsule width:
22mm. Head capsule similar to previous instar

(Figure 13C), with reddish spots near the intersec-
tion of the epicranial suture and the lateral adfrontal
suture more clearly defined, with a triangular arch
shape, a brown-reddish lateral spot near to stemmata
4. Body darker brown than in the previous instar,
with a zigzag subdorsal line, with groups of white
tubercles regularly spaced. A smaller group of tuber-
cles in the supraspiracular region. Bifid caudal fila-
ments with a group of cream-whitish tubercles at the
base. Body length: 38.3 mm. Duration: 20 days (n =
1).

Pupa (Figure 12H, I, J). Body dark brown mottled with
light brown. Wing case light brown with dark brown spot in
distal area of discal cell. Squared ocular caps, with creamy tips.
Forewing case with white spots. White spots in two rows on
the abdomen in dorsal view. Dark brown cremaster, appear-
ing rectangular in lateral view, with light brown hooked setae.
Body length: 17.8 mm. Duration: 14 days (n =1).

Remarks. Only one individual was found on Scleria
sp., resting on a dry stem near a plant that showed leaf
damage. The larva likely corresponds to the second
instar. In all instars, the larva was located at the base
of the leaves or on stems facing the ground, far from
where the larva was feeding. This may reflect its
natural behavior of positioning itself on the host
plant’s stems for camouflage. The larva preferentially
fed at night, subsequently returning to its position on
the plant stem. When threatened, the larva would
drop from the stem and remain motionless for several
minutes.
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Figure 9. Modica myncea life stages: (A, B) egg in dorsal and lateral view; (C, D) egg with the formed head capsule, in dorsal and
lateral view; (E) newly hatched larva; (F, G) first instar in dorsal and lateral view; (H, 1) second instar in dorsal and lateral view; (J, K)
third instar in dorsal and lateral view; (L, M) fourth instar in dorsal and lateral view; (N, O) fifth (ultimate) instar in dorsal and lateral
view; (P) prepupa in lateral view; (Q, R) pupa in dorsal, and lateral view; (S, T) adult in dorsal and ventral view (all photos are of
2025-FLP-IMM-0006).
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Figure 10. Modica myncea larval head capsules collected and photographed after molting (all in frontal view): (A) first instar;
(B) second instar; (C) third instar; (D) fourth instar; (E) fifth (ultimate) instar (photos A-D are of 2025-FLP-IMM-0006, photo E is 2025-

FLP-IMM-0031).

Host plant: Scleria sp. (Cyperaceae: Cyperoideae:
Sclerieae) (Figure 4)

Discussion

The satyr species documented in this study belong to multi-
ple genera across two tribes and exhibit markedly distinct
morphological characteristics; they also share similar adap-
tations and behaviors that render them inconspicuous.
Below, we discuss our detailed findings in three sections,

mentioning the features shared by species where applicable,
the possible phylogenetic implications of these shared char-
acters, and aspects shared by all studied species potentially
related to their use of Cyperaceae as host plants.

Comparative morphology of immature stages

Across all larval stages, larvae of C. chlorimene exhibit
a broad longitudinal subdorsal band, which becomes
whitish in the final instar, resembling the pattern



STUDIES ON NEOTROPICAL FAUNA AND ENVIRONMENT . 17

1T mm

Figure 11. Magneuptychia libye larval head capsules collected and photographed after molting (all in frontal view): (A) third instar;
(B) fourth instar; (C) fifth (ultimate) instar (all photos are of 2025-FLP-IMM-0003).

observed from the second to fourth instars of
Nhambikuara furina (Hewitson, 1862) and N. mima
(Butler, 1867) (Corahua-Espinoza et al. 2022b).
Whitish longitudinal bands have also been recorded
in other Euptychiina species (e.g. Freitas 2003; Freitas
et al. 2016; Willmott et al. 2019), and even in
Pronophilina (e.g. Greeney et al. 2010; Montero and
Ortiz 2012; Padrén et al. 2019), although in these
groups they tend to be thinner and may disappear in
the final instar. Remarkably, a similarly broad subdor-
sal band was also observed in the last instar of
E. antonina, although yellow-green in color, as well as

in another Pyralidae species feeding on Scleria sp.
(Figure 14).

The pupa of C. chlorimene typically exhibits a green
coloration mottled with white, with a whitish band
encircling the posterior margin (Figure IN-P). This
trait has also been reported in other Euptychiina spe-
cies associated with various Poaceae, particularly bam-
boos, including Satyrotaygetis iris (Corahua-Espinoza
et al. 2022a), Taydebis melobosis (Capronnier, 1874) (as
‘T. peculiaris’) (Freitas 2003), several species of Taygetis
(Young 1984, Freitas 2017; Hurtado et al. 2021), and
Optimandes eugenia (Willmott et al. 2019). It is
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10 mm

10 mm

Figure 12. Pierella hyalinus life stages: (A, B) antepenultimate instar in dorsal and lateral view; (C, D) penultimate instar in dorsal and
lateral view; (E, F) ultimate instar in dorsal and lateral view; (G) prepupa in lateral view; (H, |, J) pupa in dorsal, lateral and ventral
view; (K, L) adult in dorsal and ventral view (all photos are of 2025-FLP-IMM-0004).

likewise shared with species belonging to Pronophilina,
such as Lymanopoda spp. Westwood, 1851 (Montero
and Ortiz 2012; Padrén et al. 2019), Junea dorinda (C.
Felder and R. Felder, 1862) (Montero and Ortiz 2012),
and species of Corades Doubleday, [1849] (e.g. Greeney
et al. 2010; Montero and Ortiz 2014).

Chloreuptychia chlorimene also exhibits striking dif-
ferences in comparison with other species groups, par-
ticularly in pupal shape and ornamentation. While
pupae from the ‘Pareuptychia  clade’ and
‘Archeuptychia clade’ (as defined by Espeland et al.
2023) are typically short with rounded ocular caps,
pupae of C. chlorimene are noticeably more elongated
and slender, with square or triangular ocular caps,
resembling those of Amiga arnaca (Fabricius, 1776)
(DeVries 1987) or Nhambikuara Freitas, Barbosa and

Zacca, 2018 (Corahua-Espinoza et al. 2022b; Freitas
2022). In addition, the length, thickness, and orienta-
tion of the scoli in C. chlorimene are distinctive, more
similar to the horn-like scoli of Pseudeuptychia marica
(Weymer, 1911) (Tejeira et al. 2021), although in this
case bright orange-reddish in color. This contrasts with
the short, branched, or smaller and pointed horn-like
scoli present in other clades.

As in other species of the ‘Pareuptychia clade,” the
immature stages of E. antonina exhibit distally branched
scoli, an elongate body with micro-granulations and pale
longitudinal bands, green coloration with a broad, paler
subdorsal band, short bifurcated caudal filaments, and
a short, rounded, slightly curved pupa with squared ocu-
lar caps. These characters are partially shared with the
genera Nhambikuara, Pareuptychia Forster, 1964,
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Figure 13. Pierella hyalinus larval head capsules collected and photographed after molting (all in frontal view): (A) antepenultimate
instar; (B) penultimate instar; (C) ultimate instar (all photos are of 2025-FLP-IMM-0004).

C. chlorimene, Godartiana muscosa (Butler, 1870),
Taydebis melobosis, and Satyrotaygetis Forster, 1964;
however, notable differences are present in larval body
coloration in the final instar and in head capsule mor-
phology across all instars. The characters described above
differ from those reported for M. antonoe, the sister
species of E. antonina (Espeland et al. 2023), which pre-
sents yellow, unbranched caudal filaments, rounded,
unbranched scoli, and a whitish body (Janzen and
Hallwachs 2018).

The immature stages of E. antonina exhibit several
characters that are unique within the Euptychiina.
These include a first-instar head capsule with

a corrugated, non-glossy surface; dark green bands on
the posterior portion of the head capsule and beneath
the scoli in lateral view from the fourth instar onward;
long scoli distally bifurcated and slightly asymmetrical,
with the outer branch more robust, from the third
instar onward; a broad, bright yellow longitudinal sub-
dorsal band in the final instar; turquoise-colored caudal
filaments laterally in the final instar; a pupa bearing
a brown, hourglass-shaped dorsal mark on the thorax;
and brown margins on the ocular caps.

Several morphological traits of M. myncea are par-
tially shared with other euptychiine species. For exam-
ple, larvae of Paryphthimoides brixius (Godart, [1824]),
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Figure 14. Morphological similarities between sedge-feeding
larvae; (A) ultimate instar of Chloreuptychia chlorimene; (B)
ultimate instar of Erichthodes antonina; (C) ultimate instar of
an unidentified Pyralidae species.

P. poltys (Prittwitz, 1865), P. terrestris (Butler, 1867),
and D. ocypete (Fabricius, 1776) exhibit divergent,
unbranched horn-like scoli, head capsules lacking pro-
nounced chalazae and with a relatively smooth surface,
and robust bodies with a zigzag subdorsal band
(Murray 2001; Zacca et al. 2020; Corahua-Espinoza
et al. 2022a, 2022b). The short pupa with conical
abdominal protuberances is similar to that reported
for M. libye (Kaminsky and Freitas 2008) and for
species of Paryphthimoides Forster, 1964 and Cissia
Doubleday, 1848. Likewise, the change in body colora-
tion in the final instar is shared with multiple species
across different clades (Freitas et al. 2018; Tejeira et al.
2021; Corahua-Espinoza et al. 2022a, 2022b); however,
we emphasize that the coloration in M. myncea is
markedly darker compared with that of the other
species.

The larvae of M. myncea follow the general pattern
observed in other known species of the genus, but they
also exhibit characters that may be more informative
for interspecific discrimination. The egg is slightly flat-
tened; first-instar scoli are somewhat more robust and
elongated than in other Euptychiina species, with the
exception of D. ocypete; from the second instar onward,
the scoli are broad at the base, pointed at the apex,
uncurved, and divergent; and the chalazae are reduced
and weakly developed, dark brown body with a line
of minute white dots in the subdorsal and supraspira-
cular regions.

Janzen and Hallwachs (2018) documented the larvae
of Pierella luna (Fabricius, 1793) and P. helvina inca-
nescens in Costa Rica, noting that in both species the
larvae have a spherical head capsule with faint reddish
spots in dorsal view, a pair of very short triangular
scoli, a mottled brown body, very short caudal fila-
ments, and a rounded brown pupa. Our observations
show that the larvae of P. hyalinus exhibit a high degree
of similarity to the morphology of the other two species
of the genus for which life-cycle information is avail-
able. Likewise, within Haeterini, there is similarity in
both head capsule shape and body coloration with
Dulcedo polita (Janzen and Hallwachs 2018); however,
marked differences are observed when compared with
the larvae of Haetera and Cithaerias, which display
white spots on the head capsule in the later larval
instars and well-developed scoli throughout the entire
life cycle (Constantino 1993; Murillo-Hiller 2009).

Possible phylogenetic implications

The phylogenetic position of Chloreuptychia Forster,
1964 remains somewhat unclear, with the genus
appearing either as the sister group to the
‘Pareuptychia  clade,” as the sister group to
‘Archeuptychia clade,” or as the sister lineage to the
clade formed by the ‘Taygetis clade’ + ‘Splendeuptychia
clade’ + ‘Archeuptychia clade’ (Espeland et al. 2023).
The larval traits documented in this study may help
clarify these questions. For example, the immature
stages of C. chlorimene appear to share more morpho-
logical traits with species belonging to the
‘Archeuptychia clade’ and ‘Pareuptychia clade. These
similarities are present in both clades and include the
unbranched scoli from the second instar, a green body
in the final instar, a fully black head capsule in
the second instar, an elongated body shape, and short
caudal filaments (Freitas 2003; Freitas et al. 2016;
Willmott et al. 2019; Corahua-Espinoza et al. 2022b),
clearly contrasting with the characteristics of the
‘Taygetis clade’ or ‘Splendeuptychia clade, where the
scoli, the chalazae, the shape of the head capsule, and
pupal characteristics show notable differences (e.g.
Murray 2001, Freitas 2017).

The complexity increases when attempting to infer
the most likely affinity of C. chlorimene between clades
‘Archeuptychia clade’ and ‘Pareuptychia clade.” On the
one hand, the larvae of C. chlorimene show great simi-
larity to those of Pseudeuptychia marica (Tejeira et al.
2021) and P. herseis (pers. obs.), but differ in the shape
and ornamentation of the pupa. On the other hand, the
pupa of C. chlorimene resembles that of some genera
within the ‘Pareuptychia’ clade, whereas the larvae,



especially in the final instar, show marked differences.
It is important to note that the adults of C. chlorimene
exhibit an iridescent blue dorsal wing coloration simi-
lar to Pseudeuptychia, previously considered species of
Chloreuptychia, which, together with the morphologi-
cal similarities among the larvae, suggests that it may
possibly be more closely related to the ‘Archeuptychia’
clade than to the ‘Pareuptychia’ clade. This is consistent
with one of the alternative hypotheses proposed by
Espeland et al. (2023) using a dataset with four mole-
cular markers (4GENES dataset), in  which
Chloreuptychia is recovered as the sister group to the
‘Archeuptychia’ clade. Although more data on the
immature stages of taxa in these clades are required
for a more comprehensive analysis (e.g. a cladistic
approach), the larval characteristics documented in
this study, therefore, provide insights into clarifying
its phylogenetic placement and improving our under-
standing of the evolutionary history of Euptychiina.

Currently, the genus Erichthodes comprises four
species, but recent evidence suggests that the genus is
paraphyletic due to placement of three species (eremita,
jovita, and julia) that likely require a new genus
(Espeland et al. 2023). Phylogenetic analyses place
Erichthodes within the ‘Pareuptychia clade’ as the sister
lineage to the Megeuptychia Forster, 1964 (Espeland
et al. 2023). The larvae of E. antonina exhibit unique
traits within the ‘Pareuptychia clade’ that are different
from those reported for M. antonoe (Cramer, 1775)
(DeVries 1987; Janzen and Hallwachs 2018; Araya
2025). Morphologically, E. antonina shows similarities
in the head capsule from the second instar with
Nhambikuara furina and N. mima; and the pupa exhi-
bits characteristics similar to those of Satyrotaygetis iris
(Corahua-Espinoza et al. 2022b). These similarities are
congruent with its position within the ‘Pareuptychia’
clade, although it is noteworthy that the sister lineage,
Megeuptychia, does not share any notable morphologi-
cal traits with E. antonina, as reported in this study
(DeVries 1987; Janzen and Hallwachs 2018; Araya
2025) and the larvae exhibit a gregarious behavior
that is uncommon within Euptychiina.

The first mention, to our knowledge, of the imma-
ture stages of M. myncea (as ‘Cissia myncea’) was made
by Singer et al. (1983). In that study, some characters of
the immature stages were used to classify subgenera
within the genus Cissia as then conceived. However,
the similarities identified by Singer et al. (1983) are
currently shared by species of Cissia, Paryphthimoides,
and Modica (Singer et al. 1983; Murray 2001; Zacca
et al. 2018, 2020; Corahua-Espinoza et al. 2022a,
2022b). Our results on the life history of M. myncea
agree with those of Singer et al. (1983) and Murray
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(2001) but reveal slight differences at generic-level. We
consider that characters associated with the scoli
(length, shape, and ornamentation), as well as the sub-
dorsal bands, dark brown coloration, white body spots
in the last instar larva, and the pupa with rows of
conical abdominal protuberances, may be used to diag-
nose genera. Nevertheless, we emphasize that these
characters alone should not be used to delimit species,
and we note that the images of the larvae provided in
both Singer et al. (1983) and Murray (2001) do not
allow for an exhaustive comparison, and that Murray
(2001) does not clearly specify which species is referred
to as Cissia myncea, a name that might even refer to
species now placed in separate genera.

Notably, Pierella Westwood, 1851 lacks species with
transparent wings, a character consistent with its
separation from the remaining genera in the tribe
Haeterini. Likewise, the immature stages of Pierella
differ markedly from those reported for Haetera
Fabricius, 1807 and Cithaerias Hiibner, [1819]
(Janzen and Hallwachs 2018), which may indicate the
acquisition of novel morphological characters in the
latter two genera, considering the high morphological
similarity between Pierella larvae and those of Dulcedo
polita (Hewitson, 1869) and the position as a sister
group of Pierella relative to the other genera (Pefia
et al. 2006; Matos-Maravi et al. 2019). Finally, we did
not find morphological characters in the larvae or
pupae of P. hyalinus that allow interspecific discrimi-
nation within Pierella; however, we present the first
documented record with photographs of this species
under natural conditions.

Host-plant use of Cyperaceae

The immature stages of E. antonina have not been
previously documented to our knowledge. However,
larvae have been reported as accepting an epiphytic
sedge climbing from trees under captive conditions
(Singer and Ehrlich 1991, as °E. erichto’), with this
being the only host plant reported for that species in
that study. Our observations are in accordance with this,
as all larvae and eggs found in natural conditions were
recorded on Scleria secans, a plant that matches the
habit reported by Singer and Ehrlich (1991), and at
FLP is found only near ‘aguajales.’ In general, species
within the Pareuptychia clade have been recorded using
bamboos or grasses as host plants (e.g. Freitas et al.
2016; Willmott et al. 2019, Corahua-Espinoza et al.
2022a; Espeland et al. 2023), with at least one report
available for more than 60% of the genera within the
clade. The potential host-plant specialization of
E. antonina is particularly notable considering that the
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sister species, M. antonoe, feeds on Marantaceae (Janzen
and Hallwachs 2018), and that within the Pareuptychia
clade only two other species (Neonympha mitchelii
French, 1889 and Pareuptychia ocirrhoe (Fabricius,
1776)) are known to feed on Cyperaceae (Hamm et al.
2013; Janzen and Hallwachs 2018).

Likewise, it is noteworthy that both E. antonina and
C. chlorimene appears to feed exclusively on sedges
representing a possible case of oligophagy, given that
they have not been found feeding on any Poaceae
despite years of intensive searches for immatures at
FLP focusing in this family of plants. This leads to
two possible evolutionary scenarios: (1) feeding on
Cyperaceae may represent an adaptive novelty that
allowed certain lineages within Pareuptychia clade to
exploit new adaptive zones, or (2) if Chloreuptychia is
considered the sister group of Pareuptychia clade, and
since it also feeds on Cyperaceae, host-use on
Cyperaceae may instead represent an ancestral state
retained in certain lineages. In both scenarios,
M. antonoe represents an unusual adaptive novelty
within Euptychiina. Further research on immature
stages within this group will be required to evaluate
which hypothesis is more plausible.

Modica myncea has been reported to feed on Panicum
pilosum, and Paspalum sp. (both grasses in Poaceae) in
nature (Singer et al. 1983). Additionally, under captive
conditions it has accepted eleven more species within
Poaceae and two species of the family Cyperaceae (Singer
and Ehrlich 1991). Our findings show that M. myncea can
feed on Scleria sp. in nature, not just under captivity. It is
therefore plausible to consider that M. myncea is
a generalist species capable of feeding across different
habitat types on both grasses and sedges, although it is
also possible that at least some of these host plant associa-
tions represent unrecognized cryptic species.

Host plants associated with Pierella are usually
families within the order Zingiberales, with some
sporadic records on grasses and palms (Beccaloni
et al. 2008; Janzen and Hallwachs 2018). The first
record on Cyperaceae, an unidentified species, was
reported for P. nereis (Brown 1992). Subsequently,
P. helvina incanescens was documented in Costa Rica
feeding on Scleria melaleuca Rchb. ex Schltdl. and
Cham. and S. secans as host plants (Janzen and
Hallwachs 2018). Our record on Scleria sp. represents
the first confirmed record of a Cyperaceae as a host
plant for P. hyalinus. We do not rule out the possibility
that, in the work of Urich and Emmel (1990), the
unidentified grass species on which oviposition was
observed and the life cycle was recorded may in fact
correspond to a species of Scleria, given the similarity
in both habit and general morphology to some

Poaceae. We consider that P. hyalinus occasionally
use sedges as host plants, although they may not con-
stitute their primary hosts, given that reports for
Pierella are more frequent for Marantaceae and
Heliconiaceae (DeVries 1987; Beccaloni et al. 2008;
Janzen and Hallwachs 2018).

Several sedge species associated with M. libye have
been recorded under captive conditions (Singer and
Ehrlich 1991). Our record confirms that under natural
conditions the species can feed on Scleria sp. Our
observations reinforce what was reported by DeVries
(1987) and Singer and Ehrlich (1991), who noted that
M. libye has generalist habits and can use host plants
from both Poaceae and Cyperaceae.

Cyperaceae are not common host plants for Satyrinae
compared to Poaceae; however, they may represent
a specific association with certain taxa or serve as an
alternative food source for more generalist species
(Singer and Ehrlich 1991; Beccaloni et al. 2008).
A similar pattern has been documented in some
Hesperiidae taxa, in which primarily Poaceae-feeding
species occasionally use Cyperaceae as alternative host
plants (Clarke 2024). The low proportion of species
feeding on Cyperaceae may be related to a reduced
efficiency in converting ingested food into body tissue
by the larvae or due to the low energetic yield provided
by the host plants, potentially leading to longer devel-
opmental cycles, and increasing the likelihood of para-
sitism or predation (Gomi et al. 2005; Barraclough et al.
2014; Holmes et al. 2020). In this study, we report two
Euptychiina species with unusually long life cycles feed-
ing on S. secans, C. chlorimene, and E. antonina. While
the typical duration of life cycle among different indivi-
duals of C. chlorimene and other species in the study site
is approximately 40days, both C. chlorimene and
E. antonina also exhibited life cycles of up to 92 and
100 days (from egg to adult), respectively, more than
twice that of other Euptychiina with known immatures.

Additionally, we report a variation in the number of
instars in C. chlorimene, presenting five larval instars
when feeding on Scleria sp. and at least one individual
went through eight larval instars when feeding on
S. secans. It is possible that S. secans has low nutritional
value or contains a secondary metabolite that causes
larvae to undergo a greater number of instars, conse-
quently lengthening their life cycle (Murray 2001; Mo
et al. 2013; Aslan et al. 2025). Given that immatures of
C. chlorimene are more commonly found on Scleria sp.
than S. secans, it is possible that the latter sedge species is
not their preferred host plant at the study site. It is likely
that the association of Satyrinae with their host plants is
much more complex than currently appreciated and that
some groups may show high specificity in host selection.



We still do not know which factors may explain this
observed specialization in some species, but it could
reflect a case of adaptive speciation within the group in
response to selection pressure on the use of Poaceae as
host plants (Janz et al. 2006; Pefia and Wahlberg 2008).

In conclusion, sedge feeding is not common within
Satyrinae, and within the Euptychiina it is so far only
known from small clades such as Chloreuptychia,
Erichthodes, and some members of the
‘Splendeuptychia clade.” We highlight the value and
the level of detail provided in our descriptions and
reinforce the importance of including larval and
pupal characters to wunderstand the interactions
between butterflies and their host plants. Immature
stages information can also impact phylogenetic studies
in lineages with unstable generic boundaries. We
emphasize the substantial gaps that still exist in our
understanding of the immature life histories of
Satyrinae, where knowledge of immature stages con-
tinues to be poorly represented in comparative studies.

Many previous studies provide detailed descriptions
of the chaetotaxy of the head capsule and body in the
first instar (e.g. Freitas et al. 2018; Aguiar et al. 2025);
however, many offer only limited details for later
instars, which we believe may provide valuable infor-
mation for delimiting groups or supporting phyloge-
netic relationships (see the discussion on semaphoronts
in Faria et al. 2020). In addition to the apparent spe-
cialization and crypsis strategies reported herein, the
repetitive and separate evolution of Cyperaceae-feeding
in Euptychiina implies that sedges are ecologically sig-
nificant host plants rather than incidental resources.
When combined, these results highlight the ecological
complexity of Satyrinae, which has previously been
underestimated. We also highlight the importance of
combining the morphology of immature stages with
host plant associations in order to gain a thorough
understanding of the dynamics of diversification and
adaptive evolution in Neotropical butterflies.
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