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Abstract: Skippers (Lepidoptera: Hesperiidae) are an extremely diverse group of butterflies in the Neotropics. However, basic 
biological information is still lacking for the vast majority of species, hindering studies of the group’s evolutionary 
relationships, diversification, and species interactions. Here, we describe the immature stages, natural host plant, and larval 
shelter construction of Pheraeus pulcher, a recently described species in the particularly diverse subtribe Moncina from 
southeastern Peru. The life cycle, based on an individual reared from the egg, lasted 61 days and included six larval instars. The 
host plant is Guadua weberbaueri, a widespread bamboo species that forms dense stands throughout the study region. Our 
findings represent a significant improvement in our knowledge of this highly diverse yet poorly studied group of skippers in one 
of the world’s most important biodiversity hotspots.
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Introduction

The skippers (Lepidoptera: Hesperiidae) are an ex-
tremely diverse group of butterflies, especially in the 
Neotropics, where approximately 2,700–2,800 
species have been described to date (e.g., Mielke, 
2004; Zhang et al., 2022, 2023, 2025). Although de-
tailed studies remain scarce overall, improved molec-
ular evidence has contributed to major changes in our 
understanding of skipper taxonomy and systematics 
in recent decades, (including multiple new phyloge-
netic hypotheses (e.g., Warren et al., 2009; Zhang et 

al., 2019a, 2023, 2024; Xiao et al., 2025) and the de-
scription of multiple new species and clades (e.g., 
Zhang et al., 2019b, 2023). While studies of the im-
mature stages and host plant associations are limited 
or non-existent for most Neotropical species and 
groups (Duerr et al., 2022), when these data have 
been incorporated they have proven useful in support-
ing genetics-based taxonomic hypotheses (e.g., 
Janzen et al., 2005), the recognition of cryptic species 
(Hebert et al., 2004), the inference of macroevolution-
ary histories (Sahoo et al., 2017), and even the clari-
fication of diversity patterns in complex groups 
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(Hernández-Roldan et al., 2012; Bächtold et al., 
2017). Life and natural history characteristics may be-
come even more critical in highly diverse and com-
plex groups in which adult morphology exhibits con-
vergence, causing commonly-used derived characters 
to be poorly informative for supporting classifications 
(Li et al., 2019).

The largely Neotropical skipper subtribe Moncina 
currently comprises more than 800 recognised species 
(Warren et al., 2026), making it one of the most di-
verse lineages within Hesperiidae. Moncina species 
are highly abundant throughout the Neotropics and 
most species are usually small, typically brown 
(Zhang et al., 2023), causing them to be extremely 
difficult to identify based on adult morphology. This 
lineage has consistently been recovered as a natural 
group in phylogenetic studies (Warren et al., 2009; 
Zhang et al., 2023), although no morphological diag-
nosis has yet been established that encompasses all 
species (Saraiva et al., 2020). In this context, charac-
ters derived from the immature stages could represent 
an additional source of evidence for comparative ap-
proaches aimed at improving our understanding of 
taxonomy, phylogenetic relationships, evolutionary 
patterns, and the remarkable diversification of this 
group.

The genus Pheraeus currently includes 13 
species, which are widely distributed throughout the 
Neotropics (Steinhauser, 1991; Saraiva et al., 2020). 
The most recent descriptions have been made 
during the last decade, with the description of P. 
guandu Saraiva, Carneiro, O. Mielke & 
Casagrande, 2020 from Espírito Santo, Brazil 
(Saraiva et al., 2020), based on adult morphological 
characters, and P. pulcher Grishin, 2023 from the 
upper Amazonian region (Zhang et al., 2023), 
where the species was delimited primarily by 
genetic differences and only subsequently compared 
phenotypically with P. honta Evans, 1955 and its 
relatives. Despite the above-mentioned limited 
advances in the taxonomy and phylogenetic 
placement of Pheraeus, no information is currently 
available on the genus’ basic biology and the 
immature stages of all species remain unknown. To 
address this important knowledge gap, in this study 
we present detailed descriptions of the immature 
stages, including larval shelter structures and head 
capsules, of P. pulcher and document the species’ 
host plant in the southeastern Peruvian Amazon. 
This is the first study to document and describe the 

larval biology of any species of the genus Pheraeus
and adds to a small but growing body of knowledge 
(e.g., Raby et al., 2024; Medeiros et al., 2025; 
Suênia-Bastos et al., 2026) on the natural history of 
Neotropical Hesperiidae.

Methods

Study site

This study was conducted at the Finca Las Piedras 
(FLP) field station located in the department of Madre 
de Dios (12°13′40″ S, 69°6′40″ W; 240 m a.s.l.) in 
southeastern Peru. FLP is covered mostly in upland or 
terra firme forest where Brazil nut (Bertholletia 
excelsa Bonpl.) is a dominant canopy species, 
although the site also borders areas of active 
agricultural fields and regenerating secondary forest, 
as well as swamps dominated by Mauritia flexuosa
(Arecaceae). FLP is characterised by a tropical 
monsoon climate with a strong dry season from May 
to September, during which fewer than 100 mm of 
precipitation occur per month, and a wet season from 
approximately November to March with >200 mm of 
precipitation per month (for more information about 
the climate and tree species composition at FLP, see 
Fortier et al., 2025). This project is part of the 
Alliance for a Sustainable Amazon’s long-term 
Lepidoptera Diversity and Biology Project in 
southeastern Peru.

Rearing

An egg of P. pulcher was found on August 27, 2025 
during a regular search for immature Lepidoptera in 
one of several patches of Guadua weberbaueri Pigl. 
and subsequently brought to the FLP field laboratory 
for rearing and documentation under controlled 
conditions. Rearing was conducted following the 
protocol established at FLP (e.g., Baine et al., 2019), 
in which immatures are kept individually in 1L 
containers supplied with fresh host plant leaves kept 
hydrated using floral water tubes. The individual was 
photographed every two to three days using a Nikon 
D7100 digital SLR camera equipped with a Nikon 
AF-S VR Micro-Nikkor 105mm f/2.8G IF-ED lens. 
The eclosed adult was mounted and deposited in the 
Lepidoptera collection of the Alliance for a 
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Sustainable Amazon (ASA) in Puerto Maldonado, 
Peru.

Morphology

Measurements included the maximum diameter of the 
egg and length of the larvae and pupa taken in lateral 
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. Measurements for all life stages, except 
for the cephalic capsule of the first instar, were made 
by counting pixels calibrated to scale in high resolu-
tion digital photographs using ImageJ 1.54d 
(Schneider et al., 2012). The description of the egg and 
larval instars followed the terminology in Minno 
(1994), except for the terms frontoclypeus and 
epicraneal notch, which are in accordance with Stehr 
(1987); the description of the pupa was based on 
nomenclature proposed by Mosher (1915). Because 
the first-instar head capsule was lost, the nomenclature 
of setae and pores was established based on the 
second-instar head capsule, following the terminology 
proposed by Stehr (1987). The classification of shelter 
groups and types follows the scheme proposed by 
Greeney (2009).

Identification

Because the colouration, number, and shape of the 
spots on the ventral hindwing (VHW) are diagnostic 
for species identification in Pheraeus (Saraiva et al., 
2020), we compared our specimen with the type 
material illustrated in Warren et al. (2024). Since the 
two most recently described species, P. pulcher and P. 
guandu, were not included in that study, we also 
compared our material directly with the holotypes 
figured in Saraiva et al. (2020) and Zhang et al. 
(2023), respectively. To discriminate between P. 
honta and P. pulcher, we primarily followed the 
diagnostic characters proposed by Zhang et al. 
(2023), who demonstrated that populations 
previously identified as P. honta from Ecuador and 
Peru correspond to P. pulcher, and we verified the 
presence of a tuft of long orange scales tinged with 
brown near the apex and inner margin of the dorsal 
hindwing (DHW), a diagnostic feature of P. pulcher.

Results

Description of immature stages

Pheraeus pulcher Grishin, 2023
Voucher: 2025-FLP-IMM-0228

Egg (Fig. 1A–C): Diameter 1.1 mm. Semi-spherical 
shape, similar to a dome or cup. Pale yellow; base 
whitish. Chorion with multiple longitudinal stripes; 
micropylar region slightly concave. Laid on abaxial 
side of mature leaves. Duration: Unknown, hatched 6 
days (n=1) after collection.

First instar (Fig. 1D–E): Head capsule black; 
shiny; pitted sculpting; vertex rounded; insignificant 
epicranial notch (Fig. 3A). Body yellowish, slightly 
green dorsally due to feeding, creamy in subspiracular 
region. Black prothoracic shield present. Whitish 
tracheal system. Short translucent setae scattered 
across body, longer and thicker on anal plate. Anal 
plate not differentiated from the integument. Body 
length: 4.80 mm. Duration: 5 days (n=1).

Second instar (Fig. 1F–G): Head capsule (Fig. 2) 
width 0.46 mm; light brown; pitted sculpting; vertex 
rounded; insignificant epicranial notch; stemmata 
black throughout the instar (Fig. 3B). Setae F1, AF2, 
P1, P2, A3, S1, S2. Clypeus with six setae on each 
side. Body similar to preceding instar, but yellow, 
turning dark green after feeding. Body length: 6.70 
mm. Duration: 7 days (n=1).

Third instar (Fig. 1H–I): Head capsule width 0.60 
mm, similar in colour and shape to preceding instar, 
but surface irregularly reticulate; secondary 
translucent setae more abundant; light brown line on 
each side, parallel to epicranial suture; adfrontal area 
light brown; median brown vertical line on 
frontoclypeus (Fig. 3C). Body similar to preceding 
instar, but green dorsal line more conspicuous; 
intersegmental lines dark green; body yellow from A8 
to A10, slightly orange around the spiracle of A8. 
Body length: 8.70 mm. Duration: 4 days (n=1).

Fourth instar (Fig. 1J–K): Head capsule width 1 
mm, similar in colour and shape to preceding instar, 
but light brown markings more evident; light brown 
spot starting from adfrontal area extending to 
stemmata region; light brown frontoclypeus; vertex 
slightly concave, bearing small pointed 
protuberances (Fig. 3D). Body similar to preceding 
instar, but T1-T3 and A7-A10 slightly yellow-
orangish; dorsal region slightly whitish with small 
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Fig. 1. Life stages of Pheraeus pulcher (voucher: 2025-FLP-IMM-0228): (A–B) egg in dorsal view and lateral view; (C) egg 
with head capsule visible (dorsal view); (D–E) first instar in lateral and dorsal views; (F–G) second instar in lateral and dorsal 
views; (H–I) third instar in lateral and dorsal views; (J–K) fourth instar in lateral and dorsal views; (L–M) fifth instar in lateral 
and dorsal views; (N–O) sixth instar in lateral and dorsal view; (P–R) pupa in dorsal, lateral, and ventral views; (S–T) adult in 
dorsal and ventral views.
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dark green circular spots. Body length: 15.20 mm. 
Duration: 5 days (n=1).

Fifth instar (Fig. 1L–M): Head capsule width 1.34 
mm, similar in colour and shape to preceding instar, 
but light brown markings paler and more 
conspicuous; vertex slightly more concave; epicranial 
notch V-shaped (Fig. 3E). Body similar to preceding 
instar, but T1–T2 slightly pinkish dorsally and matte; 
transverse yellow bands on A1–A2; area around 
spiracle of A8 more orange; anal plate ochre-yellow 
to brown, with black punctuations. Body length: 
18.50 mm. Duration: 7 days (n=1).

Sixth instar (Fig. 1N–O): Head capsule width 
1.90 mm, similar in colour and shape to preceding 

instar, but light brown markings becoming cream-
coloured; creamy lateral band extending from the 
vertex to stemmata 1-4; vertex concave; epicranial 
notch V-shaped, deeper than in preceding instar (Fig. 
3F). Body similar to preceding instar, but mid-dorsal 
line darker; thoracic and posterior abdominal 
segments slightly purplish; posterior margin of each 
segment with a yellowish transverse band. In 
prepupa, body becomes pale yellow; wax present 
ventrally between segments A3–A9. Body length: 29 
mm. Duration: 14 days (n=1).

Pupa (Fig. 1P–R): Body elongated and fusiform. 
Head, thorax, and wing cases ochre. Galea of the 
maxilla extending to A7. Head with small dark brown 
trapezoidal process. Translucent setae present in 
ocular and supraocular regions, thorax dorsally, and 
abdomen. Mesothorax anteriorly with a pair of ochre 
eye-pieces. Abdominal segments pale yellow. 
Triangular cremaster reddish-brown. As development 
progresses, head and thorax become darker; pupal 
eyes become dark brown to black. Body length: 17.50 
mm. Duration: 13 days (n=1).

Host plant, behaviour and shelter structure

The host plant was identified as G. weberbaueri
(Poaceae: Bambusoideae: Bambuseae) that had been 
identified by previous studies at the site (Corahua-

Fig. 3. Head capsules of Pheraeus pulcher (all in frontal view): (A) first instar; (B) second instar; (C) third instar; (D) fourth 
instar; (E) fifth instar; (F) sixth instar.

Fig. 2. Chaetotaxy of the head capsule of the second larval 
instar of Pheraeus pulcher.
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Espinosa et al., 2022). This species is a common 
bamboo widely distributed throughout the Amazon 
Basin that can reach up to 10–20 m in height and can 
form extensive patches in disturbed areas or within 
forested habitats (Londoño & Peterson, 1991; Tovar, 
1993). The egg of P. pulcher was collected from a 
plant growing in a patch located at the forest edge, 
adjacent to a deforested area dominated by a 
Urochloa P.Beauv. species (Poaceae; Fig. 4). The egg 
was found 2.5–4 m above the ground on the abaxial 
surface of the leaf, near the base and close to the leaf 
margin.

In all instars, the larva initially fed perpendicular 
to the leaf midrib, producing a narrow, elongated 
feeding scar (Fig. 5). The leaf midrib was never 
consumed. Subsequent feeding occurred around this 
initial damaged area. The larva preferentially 
consumed the basal portion of the leaf, leaving the 
remainder of the leaf blade attached only by the 
midrib (Fig. 5A).

Shelter construction was not observed during the 
first instar or early second instar. From the late second 
instar to last instar, the shelter was tubular and was 
constructed by making two initial cuts on opposite 

Fig. 4. Habitat of Pheraeus pulcher at Finca Las Piedras in southeastern Peru: (A) bamboo patch, Guadua weberbaueri, at 
forest edge; (B) view inside of Guadua weberbaueri patch.

Fig. 5. Shelter structure of Pheraeus pulcher: (A) leaf damage caused by larval feeding; arrows indicate the initial cuts made to 
construct the shelter; (B) shelter in lateral view, note that the leaf damage (indicated by *) is located at the base of the leaf; (C) 
shelter in dorsal view. The shaded area represents the underside of the leaf in all drawings.
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2022; Medeiros et al., 2025). Regarding the head 
process of the pupa, P. pulcher exhibits a trapezoidal 
shape, differing from the long and pointed process 
reported in other species (Cock, 2013; Freitas, 2020; 
Ccahuana et al., 2021; Duerr et al., 2022), the short and 
conical form (Duerr et al., 2022; Vega et al., 2025), the 
short and triangular form (Greeney & Warren, 2011), 
or the complete absence of this structure (Cock, 2013; 
Raby et al., 2024; Medeiros et al., 2025) observed in 
other Neotropical skippers.

The record of G. weberbaueri as the host plant of 
P. pulcher is consistent with the association of most 
Moncina species with Poaceae (e.g., Beccaloni et al., 
2008; Janzen & Hallwachs, 2018). This association 
has been suggested as one of the factors underlying 
the high diversification rates observed in skippers, 
especially in Hesperiinae (Sahoo et al., 2017), given 
the diversity of this plant family. In addition, our field 
observations suggest that patches of G. weberbaueri
in the region constitute an important resource for 
several other lepidopteran species. We have observed 
multiple skipper genera belonging to different tribes 
(e.g., Xeniades Godman, 1900, Metron Godman, 
1900, Eutocus Godman, 1901, Dubia (Bell, 1932), 
and Perichares Scudder, 1872), as well as multiple 
Euptychiina (Nymphalidae: Satyrinae: Satyrini) (e.g., 
Pseudodebis valentina (Cramer, 1779), Corahua-
Espinoza et al., 2022 and Harjesia blanda (Möschler, 
1877), Nakahara et al., 2026; some species of 
Argentaria Huertas & Willmott and Caeruleuptychia
Forster, 1964) and a few tiger moths (Erebidae: 
Arctinae) feeding on this plant as larvae.

Larval shelters constructed of folded leaves held 
together with silk are a common feature among many 
lepidopteran families, with shelter form and ontogeny 
often varying characteristically across taxa (Greeney 
& Jones, 2003; Lill et al., 2007). Skipper shelters can 
generally be divided into five different types that are 
defined by the number of leaves used, whether they 
are cut, and how many cuts are involved in 
construction (Greeney, 2009; Greeney & Jones, 
2003). In general, skipper larvae construct shelters of 
two types during different stages of their larval 
development, with Type 1 (no-cut fold, tubular, 
formed using only one leaf) and Type 4 (one-cut fold, 
conical or tubular, constructed using only one major 
cut) shelters being the most common among Moncina 
(e.g., Greeney & Warren, 2009b; Greeney & Warren, 
2011; Cock, 2013; Ccahuana et al., 2021). The shelter 
type observed in P. pulcher remained unchanged 

sides of the leaf blade, followed by folding the leaf 
margins together with silk and suspending the 
structure from the midrib in late instars (Fig. 5). This 
type of shelter belongs to Type 5, according to the 
classification by Greeney (2009).

Discussion

The descriptions of the immature stages of P. pulcher
provided in this study constitute the first detailed 
information regarding the immature stages, as well as 
the first host plant record, for the genus Pheraeus. The 
morphology of the larval stages and pupa is consistent 
with that of other Moncina species (e.g., Greeney & 
Warren, 2011; Duerr et al., 2022; Raby et al., 2024; 
Medeiros et al., 2025), notably the tubular body, the 
presence of a prothoracic shield, the progressive 
development of markings and a more pronounced 
epicranial notch on the head capsule throughout the 
larval instars, and a fusiform pupa. Larvae with 
tubular bodies and fusiform pupae have been 
recorded in other Hesperiidae that use grasses or 
bamboos as host plants, regardless of their taxonomic 
position (Greeney & Warren, 2009a; Duerr et al., 
2022; Vega et al., 2025; Suênia-Bastos et al., 2026), 
suggesting that these shared characteristics probably 
reflect adaptations to the structural traits of the host 
plant leaves, as has been proposed for other 
Hesperiidae that feed on other monocotyledons (e.g., 
Freitas, 2018; Freitas, 2020; Raby et al., 2024).

On the other hand, we consider that characters of 
the head capsule and the shape of the pupal head 
process may be potentially informative for 
distinguishing among groups or even species of 
Hesperiidae. The markings on the head capsule of 
Hesperiidae larvae in the later instars vary in position, 
colouration, and complexity, but in Moncina they are 
typically located along the adfrontal area, the 
epicranial suture, and the lateral regions of the head 
capsule. In P. pulcher, the pattern of markings (Fig. 3), 
particularly in the final instar, differ from those 
reported for other Moncina larvae (e.g., Greeney & 
Warren, 2009a; Cock, 2013; Medeiros et al., 2025), 
where the spot surrounding the epicranial suture is 
particularly broader and extends toward the stemmatal 
region, in addition to the development of an epicranial 
notch that is much more pronounced than in other 
species of the subtribe (e.g., Greeney & Warren, 
2009a, 2009b; Ccahuana et al., 2021; Duerr et al., 



Yeison Vega, Zunilda Escalante-Arteaga, Karla Fiallos-Yanez, Geoffrey Gallice

292 Historia naturalis bulgarica 48 (2026)

Conflicts of interest

No potential conflict of interest has been reported by 
the authors, reviewers, or subject editor.

Author’ contributions
(using CrediT �)

Yeison Vega: conceptualisation, data curation, formal 
analysis, investigation, methodology, resources, 
software, validation, visualisation, writing—original 
draft, writing—review and editing; Zunilda 
Escalante-Arteaga: conceptualisation, data curation, 
formal analysis, investigation, methodology, 
resources, software, validation, visualisation, 
writing—original draft, writing—review and editing; 
Karla Fiallos-Yanez: data curation, investigation, 
methodology, validation, writing—review and 
editing; Geoffrey Gallice: funding acquisition, project 
administration, writing—review and editing.

References

Allio R., Nabholz B., Wanke S., Chomicki G., Pérez-
Escobar O.A., Cotton A.M., Clamens A.L., 
Kergoat G.J., Sperling F.A.H., Condamine F.L. 
2021 Genome-wide macroevolutionary signatures 
of key innovations in butterflies colonizing new 
host plants. Nature Communication 12 (354).
https://doi.org/10.1038/s41467-020-20507-3 �

Bächtold A., Kaminski L.A., Magaldi L.M., Oliveira 
P.S., Del-Claro K., Janzen D.H., Burns J.M., 
Grishin N., Hajibabaei M., Hallwachs W., Freitas 
A.V.L. 2017 Integrative data helps the assessment 
of a butterfly within the Udranomia kikkawai
species complex (Lepidoptera: Hesperiidae): 
immature stages, natural history, and molecular 
evidence. Zoologischer Anzeiger 266: 169–176.
https://doi.org/10.1016/j.jcz.2016.11.009 �

Baine Q., Polo-Espinoza G., Nakahara S., Gallice G. 
2019 Immature stages and new host record of 
Taygetis rufomarginata Staudinger, 1888 
(Lepidoptera: Nymphalidae: Satyrinae). Tropical 
Lepidoptera Research 29: 79–86.

Beccaloni G.W., Viloria A.L., Hall S.K., Robinson 
G.S. 2008 Catalogue of the hostplants of the 
Neotropical butterflies. m3m-Monografias Tercer 
Milenio, Volume 8. Zaragoza (Spain): Sociedad 

throughout its development and contrasts with the 
shelter types typically reported for grass-feeding 
skippers. From the second instar onward, larvae 
constructed a Type 5 (two-cut fold on opposite sides 
of the leaf midvein) shelter (Fig. 5), a shelter type that 
appears to be relatively uncommon among 
documented Moncina. To our knowledge, this shelter 
type has been reported within Moncina only for 
fourth instar larvae of Corra coryna (Hewitson, 1866) 
(Greeney & Warren, 2009a), although it is likely that 
this shelter type also occurs in other taxa of the 
subtribe, as it has also been documented in other 
grass-feeding hesperiines (Greeney & Jones, 2003).

We consider that the morphological characteris-
tics of the immature stages of P. pulcher reported 
herein, together with its shelter-building behaviour 
and association with G. weberbaueri, may provide a 
starting point for refining the taxonomy and phyloge-
netic placement of the genus by incorporating poten-
tially valuable characters that have not been com-
monly considered previously (Warren et al., 2009). 
These characteristics may also facilitate macroeco-
logical studies at infraspecific levels aimed at reveal-
ing processes of speciation and adaptation (e.g., Allio 
et al., 2021). It is evident that our knowledge of the 
immature stages of Neotropical butterflies remains se-
verely limited, as studies of this kind require detailed 
long-term monitoring and considerable effort, which 
is compounded by the immense species richness of 
the region. Nevertheless, such basic biological studies 
provide valuable information across multiple disci-
plines, helping to elucidate patterns of diversification 
and contributing to the conservation of biodiversity in 
the Neotropics at a time when human impacts on nat-
ural ecosystems are increasing at an unprecedented 
rate.

Acknowledgements

We greatly thank Johana Reyes of the Alianza para 
una Amazonía Sostenible Perú for administrative 
support of the Lepidoptera Diversity and Biology 
Project. We also thank Wild Green Future for partial 
funding of the Alliance for a Sustainable Amazon’s 
Lepidoptera Diversity and Biology Project at Finca 
Las Piedras. Peru’s Servicio Nacional Forestal y de 
Fauna Silvestre – SERFOR granted permission to 
conduct field and laboratory research at FLP (permit 
number D000443-2021-MIDAGRI-DGGDPFFS).

https://credit.niso.org/
https://doi.org/10.1038/s41467-020-20507-3
https://doi.org/10.1016/j.jcz.2016.11.009


Immature stages and natural host plant of the Neotropical skipper Pheraeus pulcher Grishin, 2023 in the Peruvian Amazon

293Historia naturalis bulgarica 48 (2026)

Entomológica Aragonesa (SEA)/Red 
Iberoamericana de Biogeografía y Entomología 
Sistemática (RIBES)/Ciencia y Tecnología para el 
Desarrollo (CYTED)/Natural History Museum, 
London, U. K. (NHM)/Instituto Venezolano de 
Investigaciones Científicas, Venezuela (IVIC), 
536 pp.

Ccahuana R., Tejeira R., Hurtado T., Nakahara S., 
Rodríguez-Melgarejo M., Gott R.J., See J., Gallice 
G. 2021 Immature stages of Ebusus ebusus ebusus
(Cramer, 1780) in the Peruvian Amazon 
(Lepidoptera: Hesperiidae: Hesperiinae). Tropical 
Lepidoptera Research 31 (2): 90–95.

Cock M.J.W. 2013 The Skipper Butterflies 
(Hesperiidae) of Trinidad. Part 19. Hesperiinae, 
Moncini: the Remaining Genera with Pale Spots: 
Cymaenes, Cobalopsis, Arita, Lerema, Morysand, 
Tigasis. Living World, Journal of The Trinidad 
and Tobago Field Naturalists’ Club, 20–40.

Corahua-Espinosa T., Nakahara S., Baine Q., Kabir J., 
Rodríguez-Melgarejo M., Tejeira R., Ccahuana 
R., See J., Soto-Quispe Y., Wood H., Escalante-
Arteaga Z., Gallice G. 2022 Immature Stages and 
New Host Plant Records for Three Species in the 
“Taygetis Clade” of Euptychiina in Southeastern 
Peru (Lepidoptera: Nymphalidae: Satyrinae). 
Neotropical Entomology 52: 67–80.
https://doi.org/10.1007/s13744-022-00998-z �

Duerr N., Corahua-Espinoza T., Baine Q., Tejeira R., 
Ccahuana R., del Castillo Espinosa M.M., Perlett 
E., Cervantes-Martínez N., Santillana A.L., See 
J., Soto-Quispe Y.S., Wood H., Escalante-Arteaga 
Z., Gallice G. 2022 Immature stages, new host 
plant records and shelter structures of Troyus 
phyllides (Röber, 1925) and Thoon ponka Evans, 
1955 in the Peruvian Amazon (Lepidoptera: 
Hesperiidae: Hesperiinae: Hesperiini). Zootaxa 
5200 (4): 372–390.
https://doi.org/10.11646/zootaxa.5200.4.6 �

Freitas A.V.L. 2018 Immature stages of the 
Neotropical skipper Lychnuchoides ozias ozias
(Hewitson, 1878) (Lepidoptera: Hesperiidae). 
Tropical Lepidoptera Research 28 (1): 25–28.

Freitas A.V.L. 2020 Immature stages of the 
Neotropical skipper Saliana longirostris (Sepp, 
[1840]) (Lepidoptera: Hesperiidae). Tropical 
Lepidoptera Research 30 (2): 81–85.

Fortier R.P., Corahua-Espinoza T., Swamy V., Feeley 
K.J., Gallice G.R. 2025 Insights from a new 1-ha 
permanent forest plot reveal differences between 

habitat type and similarities between forest type 
in the southwestern Amazon. Ecology and 
Evolution 15: e71476.
https://doi.org/10.1002/ece3.71476 �

Greeney H.F. 2009 A revised classification scheme 
for larval hesperiid shelters, with comments on 
shelter diversity in the Pyrginae. Journal of 
Research on the Lepidoptera 41: 53–59.
https://doi.org/10.5962/p.266528 �

Greeney H.F., Jones M.T. 2003 Shelter building in the 
Hesperiidae: A classification scheme for larval 
shelters. Journal of Research on the Lepidoptera 
37: 27–36.
https://doi.org/10.5962/p.266551 �

Greeney H.F., Warren A.D. 2009a The life history and 
shelter building behavior of Vettius coryna coryna
Hewitson, 1866 in Eastern Ecuador (Lepidoptera: 
Hesperiidae: Hesperiinae). Journal of Insect 
Science 9 (32): 1–9.
https://doi.org/10.1673/031.009.3201 �

Greeney H.F., Warren A.D. 2009b The immature 
stages and shelter building behavior of Falga 
jeconia ombra in eastern Ecuador (Lepidoptera: 
Hesperiidae: Hesperiinae). Journal of Insect 
Science 9 (33): 1–10.
https://doi.org/10.1673/031.009.3301 �

Greeney H.F., Warren A.D. 2011 The Natural History, 
Immature Stages, and Shelter Building Behavior 
of Dion carmenta (Lepidoptera: Hesperiidae: 
Hesperiinae) in Eastern Ecuador. Annals of the 
Entomological Society of America 104 (6): 1128–
1134.
https://doi.org/10.1603/AN10063 �

Hebert P.D.N., Penton E.H., Burns J.M., Janzen D.H., 
Hallwachs W. 2004 Ten species in one: DNA 
barcoding reveals cryptic species in the 
Neotropical skipper butterfly Astraptes 
fulgerator. Proceedings of the National Academy 
of Sciences 101 (41): 14812–14817.
https://doi.org/10.1073/pnas.0406166101 �

Hernández-Roldán J.L., Munguira M.L., Wagner W., 
Vila R. 2012 Comparative analysis and 
taxonomic use of morphology of immature stages 
and natural history traits in European species of 
Pyrgus Hübner (Lepidoptera: Hesperiidae, 
Pyrgidae). Zootaxa 3470: 1–70.
https://doi.org/10.11646/zootaxa.3470.1.1 �

Janzen D.H., Hajibabaei M., Burns J.M., Hallwachs 
W., Remigio E., Hebert P.D.N. 2005 Wedding 
biodiversity inventory of a large and complex 

https://doi.org/10.1007/s13744-022-00998-z
https://doi.org/10.11646/zootaxa.5200.4.6
https://doi.org/10.1002/ece3.71476
https://doi.org/10.5962/p.266528
https://doi.org/10.5962/p.266551
https://doi.org/10.1673/031.009.3201
https://doi.org/10.1673/031.009.3301
https://doi.org/10.1603/AN10063
https://doi.org/10.1073/pnas.0406166101
https://doi.org/10.11646/zootaxa.3470.1.1


Yeison Vega, Zunilda Escalante-Arteaga, Karla Fiallos-Yanez, Geoffrey Gallice

294 Historia naturalis bulgarica 48 (2026)

Lepidoptera fauna with DNA barcoding. 
Philosophical Transactions of the Royal Society 
B: Biological Sciences 360 (1462): 1835–1845.
https://doi.org/10.1098/rstb.2005.1715 �

Janzen D.H., Hallwachs W. 2018 Dynamic database 
for an inventory of the macrocaterpillar fauna, 
and its food plants and parasitoids, of Area de 
Conservación Guanacaste (ACG), northwestern 
Costa Rica (nn-SRNP-nnnnn voucher codes).

Lepesqueur C., Neis M., Silva N.A.P., Pereira T., 
Rodrigues H.P.A., Trindade T., Diniz I.R. 2017 
Elbella luteizona (Mabille, 1877) (Lepidoptera, 
Hesperiidae: Pyrginae) in Brazilian Cerrado: 
larval morphology, diet, and shelter architecture. 
Revista Brasileira de Entomologia 61: 282–289.
https://doi.org/10.1016/j.rbe.2017.08.004 �

Li W., Cong Q., Shen J., Zhang J., Hallwachs W., 
Janzen D.H., Grishin N.V. 2019 Genomes of 
skipper butterflies reveal extensive convergence 
of wing patterns. Proceedings of the National 
Academy of Sciences 116 (13): 6232–6237.
https://doi.org/10.1073/pnas.1821304116 �

Lill J.T., Marquis R.J., Cuddington K., Byers J.E., 
Wilson W.G., Hastings A. 2007 Microhabitat 
manipulation: ecosystem engineering by shelter-
building insects. Ecosystem engineers: plants to 
protists, 107–138.
https://doi.org/
10.1016/S1875-306X(07)80008-6 �

Londoño X., Peterson P.M. 1991 Guadua sarcocarpa
(Poaceae: Bambuseae), a new species of 
Amazonian Bamboo with Fleshy Fruits. 
Systematic Botany 16 (4): 630–638.
https://doi.org/10.2307/2418866 �

Medeiros A.M., Medeiros A.D., Kerpel S.M. 2025 
Immature stages of Callimormus saturnus
(Herrich-Schäffer, 1869) (Lepidoptera: 
Hesperiidae, Hesperiinae, Hesperiini, Moncina): 
biology, morphology and behaviour. Historia 
naturalis bulgarica 47 (6): 145–156.
https://doi.org/10.48027/hnb.47.063 �

Mielke O.H.H. 2004 Hesperiidae. In: Lamas G. (ed.) 
Atlas of Neotropical Lepidoptera/Checklist: Part 
4A Hesperioidea-Papilionoidea. Scientific 
Publishers, 25–86.

Minno M.C. 1994 Immature stages of the skipper 
butterflies (Lepidoptera: Hesperiidae) of the 
United States: Biology, morphology, and 
descriptions [Doctoral dissertation]. University of 
Florida.

Mosher E. 1915 A classification of the Lepidoptera 
based on characters of the pupa [Doctoral 
dissertation]. University of Illinois.
https://doi.org/10.5962/bhl.title.70830 �

Nakahara S., Vega Y., Corahua-Espinoza T.H.A., 
Kabir J., Maclure C., Duerr N., Baine Q. 2026 
Immature stages and new host plant records for 
eight euptychiine butterflies in southeastern Peru 
(Lepidoptera: Nymphalidae: Satyrinae: Satyrini). 
Zootaxa 5748 (2): 151–192.
https://doi.org/10.11646/zootaxa.5748.2.1 �

Raby R., Siewert R.R., Freitas A.V.L. 2024 Immature 
stages of Rhinthon bajula (Schaus, 1902) 
(Hesperiidae: Hesperiinae). Tropical Lepidoptera 
Research 34 (2): 118–121.

Sahoo R.K., Warren A.D., Collins S.C., 
Kodandaramaiah U. 2017 Hostplant change and 
paleoclimatic events explain diversification shifts 
in skipper butterflies (Family: Hesperiidae). BMC 
Evolutionary Biology 17 (174).
https://doi.org/10.1186/s12862-017-1016-x �

Saraiva I.M., Carneiro E., Casagrande M.M., Mielke 
O.H.H. 2020 A new species of Pheraeus Godman, 
1900 (Hesperiidae, Hesperiini, Moncina) 
restricted to Rio Doce Valley, Brazil. Zootaxa 
4859 (2): 285–292.
https://doi.org/10.11646/zootaxa.4859.2.7 �

Schneider C., Rasband W., Eliceiri, K. 2012 NIH 
Image to ImageJ: 25 years of image analysis. 
Nature Methods 9: 671–675.
https://doi.org/10.1038/nmeth.2089 �

Stehr F.W. 1987 Order Lepidoptera. In: Stehr F.W. 
(ed.) Immature Insects, Vol. I. Kendall/Hunt 
Publishing, Dubuque, 293–294.

Steinhauser S.R. 1991 Taxonomic notes and 
descriptions of new taxa in the Neotropical 
Hesperiidae Part II, Heteropterinae and 
Hesperiinae, Vinius Group. Bulletin of the Allyn 
Museum 132: 1–79.

Suênia-Bastos A., Cajé S., Medeiros A.D., Pereira E., 
Duarte-de-Mélo J., Cavalcanti J.P., Mielke 
O.H.H. 2026 First description of the later 
immature stages of Orthos hyalinus (Bell,1930) 
(Hesperiinae: Hesperiini: Carystina). Tropical 
Lepidoptera Research 35 (2): 117–121.

Tovar O. 1993 Las Gramíneas (Poaceae) del Perú 
(Vol. 13). Editorial CSIC-CSIC Press.

Vega Y., Flores-Bacayan C., Cordova-Velazco A., 
Escalante-Arteaga Z., Gallice G., Nakahara S. 
2025 Immature stages and biology of the 

https://doi.org/10.1098/rstb.2005.1715
https://doi.org/10.1016/j.rbe.2017.08.004
https://doi.org/10.1073/pnas.1821304116
https://doi.org/10.1016/S1875-306X(07)80008-6
https://doi.org/10.1016/S1875-306X(07)80008-6
https://doi.org/10.2307/2418866
https://doi.org/10.48027/hnb.47.063
https://doi.org/10.5962/bhl.title.70830
https://doi.org/10.11646/zootaxa.5748.2.1
https://doi.org/10.1186/s12862-017-1016-x
https://doi.org/10.11646/zootaxa.4859.2.7
https://doi.org/10.1038/nmeth.2089


Immature stages and natural host plant of the Neotropical skipper Pheraeus pulcher Grishin, 2023 in the Peruvian Amazon

295Historia naturalis bulgarica 48 (2026)

Zhang J., Cong Q., Shen J., Brockmann E., Grishin 
N.V. 2019b Three new subfamilies of skipper 
butterflies (Lepidoptera, Hesperiidae). ZooKeys 
861: 91–105.
https://doi.org/10.3897/zookeys.861.34686 �

Zhang J., Cong Q., Shen J., Song L., Gott R.J., Boyer 
P., Guppy C.S., Kohler S., Lamas G., Opler P.A., 
Grishin N.V. 2022 Taxonomic discoveries 
enabled by genomic analysis of butterflies. The 
taxonomic report of the International Lepidoptera 
Survey 10 (7): 1–59.
https://doi.org/10.5281/zenodo.7160429 �

Zhang J., Cong Q., Grishin N.V. 2023 Descriptions of 
one hundred new species of Hesperiidae. Insecta 
mundi 1026: 1–135.

Zhang J., Cong Q., Shen J., Song L., Grishin N.V. 
2024 Genomics-based taxonomic rearrangement 
of Achlyodini and Carcharodini (Lepidoptera: 
Hesperiidae: Pyrginae). Insecta mundi 1016: 
135027.

Zhang J., Cong Q., Shen J., Song L., Grishin N.V. 
2025 Descriptions of three hundred new species 
of Hesperiidae (Lepidoptera). Insecta Mundi 
1148.
https://doi.org/10.64338/im.1148.2704t �

Neotropical skipper Artines angelica Medeiros, 
2019 (Hesperiidae: Hesperiinae: Hesperiini: 
Moncina). Acta Amazonica 55: e55bc24162.
https://doi.org/10.1590/1809-4392202401621 �

Warren A.D., Ogawa J.R., Brower A.V. 2009 Revised 
classification of the family Hesperiidae 
(Lepidoptera: Hesperioidea) based on combined 
molecular and morphological data. Systematic 
Entomology 34 (3): 467–523.
https://doi.org/
10.1111/j.1365-3113.2008.00463.x �

Warren A.D., Davis K.J., Stangeland E.M., Willmott 
K.R., Grishin N.V. 2026 Illustrated Lists of 
American Butterflies. http://www.
butterfliesofamerica.com/ �.

Xiao J., Hao X., Chiba H., Li Y., Yuan X. 2025 
Comparative Analysis of Mitogenomic and 
Nuclear Gene Data Reveals Phylogenetic 
Implications, Divergence Times, and Historical 
Biogeography in the Subfamily Pyrginae 
(Lepidoptera: Hesperiidae). Ecology and 
Evolution 15 (7): e71757.
https://doi.org/10.1002/ece3.71757 �

Zhang J., Cong Q., Shen J., Brockmann E., Grishin 
N.V. 2019a Genomes reveal drastic and recurrent 
divergence in firetip skipper butterflies 
(Hesperiidae: Pyrrhopyginae). Proceedings of the 
Royal Society B: Biological Sciences 286 (1903): 
20190609.
https://doi.org/10.1098/rspb.2019.0609 �

https://doi.org/10.3897/zookeys.861.34686
https://doi.org/10.5281/zenodo.7160429
https://doi.org/10.64338/im.1148.2704t
https://doi.org/10.1590/1809-4392202401621
https://doi.org/10.1111/j.1365-3113.2008.00463.x
https://doi.org/10.1111/j.1365-3113.2008.00463.x
http://www.butterfliesofamerica.com/
http://www.butterfliesofamerica.com/
https://doi.org/10.1002/ece3.71757
https://doi.org/10.1098/rspb.2019.0609

