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Abstract. The butterfly inventories carried out in urban landscapes in Bahia are still scarce. Urban
areas with remnants of native vegetation in association with ornamental plants can provide several
resources that are favorable for the development and shelter of various animal species, including
insects, even with the high anthropization that occurs in these environments. In this work, we aim
to investigate the urban fauna of butterflies at the Campus of the Universidade Estadual de Feira de
Santana (UEFS), an area of Caatinga-Atlantic Forest ecotone located in the municipality of Feira de
Santana, Bahia, Brazil. Monthly samplings were carried out with entomological net and standardized
traps with different attractive baits, between May 2019 and January 2020, in addition to review of
the material previously deposited at the Entomological Collection Prof. Johan Becker located at the
Zoology Museum of the UEFS (MZFS). In total, 114 species of Papilionoidea were recorded, with
Nymphalidae being the richest family (45 species), followed by Hesperiidae (32), Lycaenidae (21),
Pieridae (10), Papilionidae (3) and Riodinidae (3). Thirteen species are new records for Bahia and eight
species are new records for Northeast Brazil. The results demonstrate the extreme relevance of the

conservation and preservation of urban green areas for the maintenance of butterflies species and,

£y Conselho Nacional de
Desenvolvimento  Cientifico e onsequently, the associated insect fauna.
Tecnoldgico
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(Insecta) that comprises the insects popularly known as

butterflies (MitTer et al. 2017). There are about 18,000
species of butterflies in the world (Especanp et al. 2018),
distributed in seven families: Papilionidae, Hesperiidae,
Pieridae, Riodinidae, Lycaenidae, Nymphalidae and
Hedylidae (Recier et al. 2009; Mutanen et al. 2010; HeikkilA et
al. 2011; EspeLanp et al. 2018). Although approximately 3,500
species of butterflies are documented in Brazil (MieLke et al.
2021; CarNERO 2021; Leviski & CasaGRANDE 2021; CASAGRANDE et
al. 2021; DuarTe & RoBsins 2021; DouiBaiNa et al. 2021; Louribo
& DuarTe 2021), the knowledge on this group of insects is
heterogeneous, with most inventories carried out in the
south and southeast regions of the country (Santos et al. 2008).
One of the first lists of butterflies for the northeast region of
Brazil was provided by Bares (1867), followed by some works
carried out in the 20th century (D'Atmeipa 1935; CArvaLHO &
CarvaLtHO 1939, 1941; Carposo 1949; CarvatHo & Freimas 1960;
ALVARENGA 1962; SiLva 1967; KesseLRING & EBerT 1979; Garcia et al.
1990) with an substantial increase in recent decades (FreiTas
2003, 2004; Nosre et al. 2008; VasconceLos et al. 2009; Zacca
2009; Zacca et al. 2011; PatucH et al. 2011, 2016; Nosre et al.
2012; Zacca & Bravo 2012; KerpeL et al. 2014; Lima & Zacca 2014;
MARTINS et al. 2017; RaraeL et al. 2017; Pereira et al. 2018; MEeLo
et al. 2019; VasconceLos et al. 2019; Vita-Verpe & PaLucH 2020;
ViLa-Veroe et al. 2020).

Papilionoidea is one of 43 superfamilies of Lepidoptera

Urban areas with remnants of native vegetation in
association with ornamental plants can provide several
resources that are favorable for the development and shelter
of various animal species (RopriGues et al. 1993). However, the
intense urbanization that occurs in these environments can

© The Author(s) 2021. Published by Entomologistas do Brasil

significantly interfere in the richness of invertebrate species
and, specifically, of butterflies in a given urban landscape
(Ruszczyk 1999). Studies carried out on the butterfly fauna in
urban areas in Brazil (i. e. Bienzanko 1938; MieLke 1995; PINHEIRO
et al. 2008; BonranTTi et al. 2011; Siva et al. 2012; Soares et al.
2012; Lemes et al. 2015; MarTins et al. 2017; Perez et al. 2017,
2019) have shown that the remaining vegetation can carry
a considerably high species richness and play important
roles in maintaining local biodiversity. The higher vegetation
richness in urban landscapes the greater the permanence
of individuals in a given area, attracting new populations of
butterflies as well (Ruszczvk & Nascimento 1999; BonranTT et al.
2011).

However, butterfly inventories carried out in urban
landscapes in Bahia are still scarce. The study of VasconceLos
et al. (2009) pioneered the investigation of butterflies in a
fragment of dense Ombrophilous forest in the Metropolitan
Park of Pituagu, Salvador, where it was catalogued 70 species
of butterflies using both entomological net (144 sample-
hours) and Van Someren-Rydon trap (VRS - 180 trap-hours).
More recently, ViLa-Veroe & PaLucH (2020), also using the same
methods but higher sample effort (150 sample-hours for
entomological net and 1,088 VRS trap-hours), performed
an inventory in an urban fragment of dense Ombrophilous
forest in Porto Seguro that results in 228 species recorded.

Considering the facts above and the scarcity of studies in
urban fragments in Bahia, the main objective of this study
was to carry out an inventory of butterflies in a fragmented
urban area of the Caatinga-Atlantic Forest ecotone located
on the Campus of the Universidade Estadual de Feira de
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Santana (UEFS), Bahia, Brazil, using different sampling
methods in order to evaluate the species richness and
document potential anthropogenic impacts on these insects
in the study area.

MATERIAL AND METHODS

Study area. The Campus of the Universidade Estadual
de Feira de Santana (UEFS) (Figure 1), an area of Caatinga-
Atlantic Forest ecotone, is located in the northern region
of the municipality of Feira de Santana, Bahia (12°16'00” S
38°58'00" W). It has 1,096,741.67 m2 of area with mixed
elements of remnants of Deciduous Forest, Semideciduous
and Caatinga, with intense afforestation of herbaceous-
shrubby size (Ouvera et al. 2008), in addition to gardens,
lawns, part of the region’s native vegetation and anthropized
areas in different successional stages (Ferreira 2009) (Figure
2). Feira de Santana has a variable climate between sub-
humid and dry (THornTHWAITE & MATHER 1955), with rainfall
and average annual temperature of 848 mm and 24 °C,
respectively. In summer, monthly averages reach 27 °C while
in the winter it reaches 21 °C (Diniz et al. 2008).

Sampling. Based on their food preferences, butterflies can
be classified as nectarivores or frugivores, the latter feeding
on fermented fruits, plant exudates, animal droppings or
decaying carcasses (DeVries 1987). It allows the use of distinct
sampling methods and, in the present study conducted
in the pre-existing trails at the UEFS Campus (Figure 1), we
used entomological net and Van Someren-Rydon traps in
a period of four consecutive days per month between May
2019 and January 2020. Sampling with entomological net was
performed by one person walking along the trails by around 5
hours per day, totaling approximately 180 sample-hours. The
sampling was non-systematized and performed with the aim
to capture the nectarivores butterflies. For traps sampling,
we selected five sample units at the UEFS Campus (Figure
1, red circles with numbers) and placed three traps on each
one, each trap with different types of attractive baits, spaced
at least 10 m apart and attached to trees or shrubs with a
height of at least 1 m from the ground, totaling 15 traps. The
baits used were: (1) standard mixture of ripe, almost rotten
banana with sugarcane juice fermented for 48 h; (2) decaying
pork rib; (3) dog feces. The baits were exposed during four
days at each unit, totaling approximately 650 trap-hours,
with periodic review every 24 h, with replacement of the
banana bait and the dog feces.

To complement the list of butterfly species sampling in the
present study and have a better idea about the diversity of
this group of insects in the Campus, we also reviewed and
considered additional specimens deposited at MZFS that
were collected in previous non-published studies.

Specimens identification and preparation for deposit in
entomological collection. For both methods, the specimens
that could not be identified in the field were captured and
transported in entomological envelopes to the Laboratério
de Sistematica de Insetos (LASIS) at UEFS, where they
were adequately mounted, labeled and identified through
specialized bibliography (i.e., BRown-Jr 1992; SanTos et al. 2014;
OrLANDIN et al. 2020) and consultation to specialists (listed in
the Acknowlegment section). The taxonomic nomenclature
follows Lamas (2004), MieLke (2005) and WaHLBERG et al. (2009),
with subsequent modifications (MuriLLo-Ramos et al. 2018;
NUREz et al. 2019; Cong et al. 2019). After being identified, the
specimens were listed and deposited at the Entomological
Collection Prof. Johann Becker of the Zoology Museum of the
Universidade Estadual de Feira de Santana (MZFS).

RESULTS AND DISCUSSION

During the sampling period, 640 specimens were sampled at
the UEFS Campus totaling 96 species of butterflies (Table 1).
An additional lycaenid species, Atlides polybe (Linnaeus, 1763),
was only registered by photo. Most of the species sampled
were captured with an entomological net (86 species; 363
specimens) (Figure 3), while only 10 species (277 specimens)
were captured with attractive baits in traps. Seven species
were captured using both collection methods, namely:
Agraulis vanillae maculosa (Stichel, [1908]), Callicore sorana
sorana (Godart, [1824]), Hamadryas amphinome amphinome
(Linnaeus, 1767), Hamadryas februa februa (Hubner, [1823]),
Hamadryas feronia feronia (Linnaeus, 1758), Opsiphanes
invirae pseudophilon Fruhstorfer, 1907 and Pharneuptychia
pharnabazos (Bryk, 1953) (Table 1). Hamadryas f. februa was
collected in traps with all three types of bait, while Fountainea
halice moretta (H. Druce, 1877) was found exclusively in traps
with dog feces bait and the O. invirae pseudophilon, Hypna
clytemnestra forbesi (Godman & Salvin, 1884) and C. s. sorana
were collected only in banana bait traps. The species P.
pharnabazos, Fountainea glycerium cratais (Hewitson, 1874),
H. f. feronia and H. a. amphinome were found in both banana
baittraps and decaying porkrib bait traps. Although A. vanillae
maculosa has been recorded in the trap with decaying pork
ribs bait, individuals of this species feed on nectar and its
occurrence in the trap is considered occasional, since only
members of Satyrinae, Biblidinae, Charaxinae and some
Nymphalinae are considered frugivorous (Freias et al. 2014).

Considering the results of our sampling together with the 17
species of butterflies (179 specimens) previously deposited
at MZFS, a total of 114 butterfly species were found at UEFS
Campus (Table 1). Nymphalidae was the most representative
family (45 species), followed by Hesperiidae (32), Lycaenidae
(21), Pieridae (10), Papilionidae (3) and Riodinidae (3).
Individuals of Hedylidae were not observed at the UEFS
Campus.

Most recorded species of Nymphalidae have a wide
geographic distribution and have already been listed in
previous studies in Bahia (VasconceLos et al. 2009; Zacca et al.
2011; Ouvera 2012; Zacca & Bravo 2012; Lima & Zacca 2014;
PaLucH et al. 2016; ViLa-VerDE & PaLucH 2020; Vita-VERDE et al.
2020). In general, Nymphalidae is the most representative
family in Brazilian butterflies inventories of shortduration and
with low sampling effort (Francini et al. 2011), a reflection for
being one of the groups with the highest number of species
in the Neotropical region (Brown-Jr. & Freiras 1999, 2000) and
because most species are easily observed and captured in the
field. However, two species were first records to Bahia and
to the Northeast Brazil (Table 1): Actinote pallescens Jordan,
1913 and Anartia amathea roeselia (Eschscholtz, 1821). The
record of A. pallescens increases the geographic distribution
limit further north of the country since this species was only
known at Rio de Janeiro and Minas Gerais (PaLucH 2006).

Seven species of Hesperiidae constitute unprecedented
records to Bahia, namely: Chiothion asychis autender (Mabille,
1891), Cymaenes warreni (AG Weeks, 1901), Heliopyrgus
domicella (Erichson, [1849]), Pompeius amblyspila (Mabille,
1898), Burnsius orcynoides (Giacomelli, 1928), Quinta cannae
(Herrich-Schaffer, 1869) and Synale hylaspses (Stoll, 1781).
Chiothion asychis autender, C. warreni, H. domicella, P.
orcynoides and S. hylaspses are new records for the Northeast
Brazil (Table 1).

In Lycaenidae, the two species of Polyommatinae recorded
in the present study (Table 1) have a wide geographic
distribution, being commonly captured in faunal studies in
Brazil. On the other hand, of the sampled Theclinae species,
three constitute new records to Bahia, namely: Calycopis
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Figure 1. Maps showing the study area with the municipality of Feira de Santana (highlighted in orange) and the UEFS Campus (yellow line),
and the unit samples where the fifteen Van Someren Rydon traps were placed. Photo: Google Earth.
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Figure 2. Phytophysiognomies of the trails sampled from the collection points and vegetation of the UEFS Campus. A-B - broad view of the
primary vegetation; C - ornamental plants; D - recreation area with some ornamental and fruit plants.

Janerica (C. Felder, 1862), Michaelus jebus (Godart, [1824]) and
Rekoa marius (Lucas, 1857). The species C. janerica was the
only new record to the Northeast Brazil (Table 1).

Most Pieridae species have a wide geographic distribution
and have already been recorded in previous surveys carried
out in Bahia (Zacca et al. 2011; Ouveira 2012; Zacca & Bravo
2012; Lima & Zacca 2014; Patuch et al. 2016; ViLa-VerDE & PALUCH
2020), thus, having no new records to the State (Table 1).

The species of Papilionidae recorded in this work have a
wide geographic distribution in Brazil, in addition to being
considered quite common in urban and anthropogenic areas
(Lemes et al. 2015). Battus polydamas polydamas (Linnaeus,
1758), Heraclides thoas brasiliensis (Rothschild & Jordan, 1906)
and Heraclides anchisiades capys (Hibner, [1809]) had already
been recorded in previous studies in Bahia (Zacca et al. 2011;
Ouvelra 2012; Zacca & Bravo 2012; Lima & Zacca 2014; PaLucH et
al. 2016; ViLa-Verpe & PaLuck 2020) and, therefore, there are no
new records for the State (Table 1).

The richness of Riodinidae was relatively low when compared
to other studies previously carried out in Bahia (VasconceLos
et al. 2009; Zacca et al. 2011; Oviveira 2012; Zacca & Bravo 2012;
LimA & Zacca 2014; PaLucH et al. 2016; ViLa-VERDE & PaLucH 2020;
ViLa-Veroe et al. 2020). This fact may be linked to the difficult
visualization of individuals in the field, in addition to their
susceptibility to anthropized environments (Soares et al.
2012). However, Ariconias glaphyra (Westwood, 1851) was
recorded for the first time to Bahia (Table 1).

In general, several species of butterflies found in this
study have more generalist habits being adapted to highly
anthropized areas and easily found in urban environments
(BrowN-Jr. 1992; Soares et al. 2012; Lemes et al. 2015), such
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as Ascia monuste orseis (Godart, 1819), Dynamine agacles
agacles (Dalman, 1823), Marpesia petreus (Cramer, 1776),
H. thoas brasiliensis, A. amathea roeselia, B. p. polydamas,
Eurema a. albula (Cramer, 1775), H. f. februa, Heliconius erato
phyllis (Fabricius, 1775), Junonia e. evarete (Cramer, 1779),
Burnsius orcus (Stoll, 1780) and Siproeta stelenes meridionalis
(Fruhstorfer, 1909).

In addition to the building constructions at the Campus that,
by itself generates several impacts to the local biodiversity,
during our study we noticed several other anthropic actions
with the potential to interfere in the richness of butterflies
found in this area, such as the removal/cutting of flowering
plants (which are a source of food for floral visiting
nectarivores), constant pruning of trees, improper disposal
of residues and garbage inside the forest, deforestation
of areas for construction of buildings and the presence of
domestic animals (Figure 4). It is noteworthy to mention
that near to the study area there is also a body of water
(Lagoa da Pindoba) with the potential to help maintain the
local diversity of butterflies, since the remaining riparian
forests can also offer food resources. However, the intense
anthropogenic impacts caused in this Lagoon can effect the
butterfly communities through habitat loss, as highlighted by
Freimas (2010) on the importance of riparian forests.

When considering the size of the study area (about 110 ha),
the relatively low sampling effort and the anthropogenic
impacts, the butterfly richness at the UEFS Campus can be
considered expressive when compared to other inventories
carried out in Bahia using similar methodologies (see
comparative table in Via-Veroe & PaLucH 2020), exceeding,
for example, that found in the Parque Metropolitano de
Pituacu in Salvador (Vasconcelos et al. 2009). Therefore, it is
recommended that stricter measures be taken in relation
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Table 1. Checklist of Papilionoidea species found at the Campus of the Universidade Estadual de Feira de Santana (UEFS), Feira de Santana,
Bahia, Brazil, with respective numbers of specimens sampled and revised at the MZFS collection. Sampling methods: R - entomological
network; A - traps with banana baits fermented with sugar cane juice (A1), dog feces (A2) and decaying pork rib (A3); MZFS - Specimens
previously deposited at the UEFS Zoology Museum (MZFS); new records for Bahia (*); new records for Northeast Brazil (°); photographic
record only (°).

Taxons (114) R A1 A2 A3 MZFS
Papilionidae (3)

Papilioninae (3)

Battus polydamas polydamas (Linnaeus, 1758) 3
Heraclides anchisiades capys (Hubner, [1809]) 2
Heraclides thoas brasiliensis (Rothschild & Jordan, 1906) 3

Pieridae (10)
Coliadinae (9)
Anteos clorinde (Godart, [1824]) 7
Anteos menippe (Hubner, [1818])

Phoebis statira statira (Cramer, 1777) 4
Eurema agave agave (Cramer, 1775) 8
Eurema albula albula (Cramer, 1775) 12
Eurema elathea elathea (Cramer, 1777) 11
Phoebis philea philea (Linnaeus, 1763) 23
Phoebis marcellina (Cramer, 1777) 3
Pyrisitia nise tenella (Boisduval, 1836) 6
Pierinae (1)
Ascia monuste orseis (Godart, 1819) 4

Lycaenidae (21)
Theclinae (19)

Arawacus ellida (Hewitson, 1867) 2
Aubergina vanessoides (Prittwitz, 1865) 18
Atlides polybe (Linnaeus, 1763)¢
Calycopis janeirica (C. Felder, 1862)*8
Electrostrymon endymion (Fabricius, 1775)
Michaelus jebus (Godart, [1824]
Ministrymon una (Hewitson, 1873)

Pseudolycaena marsyas (Linnaeus, 1758)

N N NN

Rekoa marius (Lucas, 1857)*

Rekoa palegon (Cramer, 1780)

—

Strymon astiocha (Prittwitz, 1865)
Strymon bazochii (Godart, [1824])
Strymon bubastus (Stoll, 1780)

O 00 Ww

Strymon crambusa (Hewitson, 1874) 15

Strymon mulucha (Hewitson, 1867)

N

Strymon rufofusca (Hewitson, 1877) 6
Strymon ziba (Hewitson, 1868) 3
Tmolus echion (Linnaeus, 1767)
Ziegleria syllis (Godman & Salvin, 1887) 16
Polyommatinae (2)
Hemiargus hanno (Stoll, 1790) 7
Leptotes cassius (Cramer, 1775) g
Riodinidae (3)
Riodininae (3)
Ariconias glaphyra (Westwood, 1851)* 30
Aricoris campestris (Bates, 1868) 3

To be continued...
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Table 1. Continue...

Taxons (114) R A1 A2 A3 MZFS

Juditha azan (Westwood, 1851) 1
Nymphalidae (45)

Heliconiinae (7)

Actinote pallescens Jordan, 191348 1

Agraulis vanillae maculosa (Stichel, [1908]) (N 1
Dione juno juno (Cramer, 1779) 3

Eueides aliphera aliphera (Godart, 1819) 2

Eueides isabella dianasa (Hubner, [1806]) 2

Euptoieta hegesia meridiania Stichel, 1938 11

Heliconius erato phyllis (Fabricius, 1775) 5

Nymphalinae (6)

Anartia amathea roeselia (Eschscholtz, 1821)*8

Anartia jatrophae jatrophae (Linnaeus, 1763)

Chlosyne lacinia saundersii Doubleday & Hewitson, 1849
Historis odius dious Lamas, 1995

Junonia evarete evarete (Cramer, 1779)

N O W Ul o b

Siproeta stelenes meridionalis (Fruhstorfer, 1909)
Biblidinae (12)
Biblis hyperia nectanabis (Fruhstorfer, 1909) 4
Callicore sorana sorana (Godart, [1824]) 2 10
Dynamine agacles agacles (Dalman, 1823) 1
Dynamine postverta postverta (Cramer, 1779) 3
Eunica macris macris (Godart, [1824]) 2
Eunica tatila bellaria (Herrich-Schaffer, [1855]) 11
Hamadryas amphinome amphinome (Linnaeus, 1767)
Hamadryas februa februa (Hubner, [1823])

Hamadryas feronia feronia (Linnaeus, 1758)

53

65 3 4
68 1
Mestra hersilia hypermestra (Hubner, [1825])

Pyrrhogyra neaerea susarion Fruhstorfer, 1912

A wWw A N AN

Temenis laothoe bahiana Fruhstorfer, 1907
Danainae (5)
Danaus erippus (Cramer, 1775)

Danaus gilippus gilippus (Cramer, 1775)

N B~ O

Episcada hymenaea hymenaea (Prittwitz, 1865)

N

Lycorea halia discreta Haensch, 1909
Mechanitis lysimnia nesaea Hibner, [1820] 4
Charaxinae (4)
Fountainea halice moretta (Druce, 1877) 3
Fountainea glycerium cratais (Hewitson, 1874) 12 1
Hypna clytemnestra forbesi (Cramer, 1777) 7
Zaretis isidora (Cramer, 1779) 1
Satyrinae (7)
Caligo illioneus illioneus (Cramer, 1775) 1
Hermeuptychia aff. hermes 1
Opsiphanes invirae pseudophilon Fruhstorfer, 1907

Pharneuptychia innocentia (C. Felder & C. Felder, 1867)

A NN

Pharneuptychia pharnabazos (Bryk, 1953) 40 2

Taygetis laches (Fabricius, 1793) 1

To be continued...
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Table 1. Continue...

Taxons (114)

R A1 A2 A3 MZFS

Yphthimoides affinis (Butler, 1867)
Libytheinae (1)
Libytheana carinenta carinenta (Cramer, 1777)
Cyrestinae (2)
Marpesia chiron (Fabricius, 1775)
Marpesia petreus (Cramer, 1776)
Limentidinae (1)
Adelpha iphicleola leucates Fruhstorfer, 1915
Hesperiidae (32)
Eudaminae (9)
Aguna asander asander (Hewitson, 1867)
Chioides catillus catillus (Cramer, 1779)
Cogia calchas (Herrich-Schaffer, 1869)
Entheus priassus pralina Evans, 1952
Polygonus leo pallida (R6ber, 1925)
Typhedanus undulatus (Hewitson, 1867)
Urbanus dorantes dorantes (Stoll, 1790)
Urbanus procne (Pl6tz, 1880)
Urbanus proteus proteus (Linnaeus, 1758)
Hesperiinae (14)
Callimormus corades (Felder, 1862)
Callimormus saturnus (Herrich-Schaffer, 1869)
Cymaenes distigma (P16tz, 1882)
Corticea sp.
Cymaenes tripunctus theogenes (Capronnier, 1874)
Cymaenes warreni (A.G. Weeks, 1901)48
Hylephila phyleus (Drury, 1773)
Niconiades xanthaphes Hibner, [1821]
Nyctelius nyctelius (Latreille, [1824])
Panoquina fusina viola Evans, 1955
Pompeius amblyspila (Mabille, 1898)*
Pompeius pompeius (Latreille, [1824])
Quinta cannae (Herrich-Schaffer, 1869)*
Synale hylaspses (Stoll, 1781)A 8
Pyrginae (9)
Chiothion asychis autender (Mabille, 1891)* &
Gesta gesta (Herrich-Schéaffer, 1863)
Heliopetes arsalte (Linnaeus, 1758)
Heliopetes macaira (Reakirt, [1867])
Heliopyrgus domicella (Erichson, [1849])*&
Burnsius orcus (Stoll, 1780)
Burnsius orcynoides (Giacomelli, 1928)* &
Chirgus veturius (Plotz, 1884)

Zopyrion evenor thania (Evans, 1953)

14
12

u N oo un

- &

v W = - N b

—_

11

to the preservation of the green areas at the UEFS Campus,
in order to conserve the butterfly populations found there.
The results of this study corroborate the extreme relevance
of these small green fragments in urban environments and
bring unprecedented records of butterfly species to the State,
thus increasing the knowledge about lepidopterofauna in
Northeastern Brazil.
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Figure 3. Some of the most commonly found butterfly species on the UEFS Campus: A - Urbanus proteus; B - Mechanitis lysimnia nesaea; C -
Phoebis statira statira; D - Strymon rufofusca.

Figure 4. A - Intensive pruning of feeding source to butterflies on UEFS Campus; B - Accumulation of garbage at various points on pre-
existing trails.

8




Volume 14, 2021 - www.entomobrasilis.org

EntomoBrasilis 14: €959

(UFPR) and Dr. Ronaldo B. Francini (UNISANTQOS) for the
identifications and/or confirmation of some species.

REFERENCES

Alvarenga, M, 1962. A entomofauna do arquipélago de
Fernando de Noronha, Brasil. Arquivos do Museu
Nacional, 52: 21-26.

Bates, HM, 1867. On a collection of butterflies formed by
Thomas Belt, Esq., in the interior of the province of
Maranham, Brazil. Transactions of the Royal Entomological
Society of London, 3° série (5 - parte vii): DOl:
https://doi.org/10.1111/j.1365-2311.1967.tb01481.x

Bienzanko, CM, 1938. Sobre alguns lepidépteros que ocorrem
em arredores de Curitiba (Estado do Parand). Pelotas,
Livraria do Globo.

Bonfantti, D, LAR Leite, MM Carlos, MM Casagrande, EC
Mielke & OHH Mielke, 2011. Riqueza de borboletas em
dois parques urbanos de Curitiba, Parana, Brasil. Biota
Neotropica, 11: 247-253. DOI: https://doi.org/10.1590/
S1676-06032011000200025

Brown-Jr, KS, 1992. Borboletas da Serra do Japi: diversidade,
habitats, recursos alimentares e variagdo temporal, pp.
142-187. In: Morellato, PLC (Eds.). Histéria Natural da Serra
do Japi - Ecologia e preservacao de uma area florestal no
Sudeste do Brasil (L.P.C. Morellato, ed.). Campinas, Editora
da Unicamp.

Brown-Jr, KS, & AVL Freitas, 1999. Lepidoptera, pp. 227- 243.
In: Brandao, CRF & EM Cancello (Eds.). Biodiversidade do
estado de Sao Paulo, Brasil: sintese do conhecimento ao
final do século XX, invertebrados terrestres. Sdo Paulo:
FAPESP.

Brown-Jr, KS & AVL Freitas, 2000. Atlantic Forest butterflies:
indicators for landscape conservation. Biotropica, 32: 934-
956. DOI: https://doi.org/10.1646/0006-3606(2000)032[0
934:afbifl]2.0.co;2.

Brown, KS, & AVL Freitas, 2002. Butterfly communities of
urban forest fragments in Campinas, Sdo Paulo, Brazil:
structure, instability, environmental correlates, and
conservation. Journal of Insect Conservation, 6: 217-231.
DOI: https://doi.org/10.1023/A:1024462523826

Cardoso, A, 1949. Lepidépteros de Alagoas. Revista de
Entomologia, 20: 427-436.

Carneiro, E, 2021. Papilionidae em Catalogo Taxondmico da
Fauna do Brasil, PNUD. Available in: <http://fauna.jbrj.gov.
br/fauna/faunadobrasil/150725>. [Access: 22.vi.2021].

Carvalho, MB & RF Carvalho, 1939. Primeira contribuicdo para
um catalogo dos insetos de Pernambuco. Arquivos do
Instituto de Pesquisas Agrondmicas, 5: 27-60.

Carvalho, MB & RF Carvalho, 1941. Segunda contribuicdo para
um catalogo dos insetos de Pernambuco. Arquivos do
Instituto de Pesquisas Agrondmicas, 3: 13-24.

Carvalho, MB & AO Freitas, 1960. Terceira contribuicdo para
o catdlogo dos insetos de Pernambuco. Arquivos do
Instituto de Pesquisas Agronémicas, 5: 95-114.

Casagrande, MM & M Duarte, 2021. Lepidoptera em Catalogo
Taxondmico da Fauna do Brasil, PNUD. Available in:
<http://fauna.jbrj.gov.br/fauna/faunadobrasil/84>.
[Access: 22.vi.2021].

Cong, QJ Zhang, J Shen, & NV Grishin, 2019. Fifty new genera
of Hesperiidae (Lepidoptera). Insecta Mundi, 0731: 1-56.

D'Almeida, RF, 1935. Lista dos lepidopteros capturados
pelo Dr. R. V. Ihering no nordeste do Brasil. Revista de
Entomologia, 5: 326-328.

DeVries PJ, 1987. The Butterflies of Costa Rica and their
Natural History. II: Riodinidae. Princeton, New Jersey:
Princeton University Press.

Diniz, AF, RL Santos & SM Santos, 2008. Avaliagdo dos riscos de
seca para o municipio de Feira de Santana-BA associado a
influéncia do El Nifio no semiarido do nordeste brasileiro.
+ Geografia’s, Feira de Santana, p. 18-24.

Dolibaina, DR, FMS Dias & W Santos, 2021. Riodinidae
em Catdlogo Taxondbmico da Fauna do Brasil,
PNUD. Available in: <http://fauna.jbrj.gov.br/fauna/
faunadobrasil/151139>, [Access: 22.vi.2021].

Duarte, M & R Robbins, 2021. Lycaenidae em Catalogo
Taxondmico da Fauna do Brasil, PNUD. Available in:
<http://fauna.jbrj.gov.br/fauna/faunadobrasil/961>.
[Access: 22.vi.2021].

Espeland, M, Breinholt, J, Willmott, KR, Warren, AD, Vila, R,
Toussaint, EFA, Maunsell, SC, Aduse-Poku, K, Talavera, G,
Easwood, R, Jarzyna, MA, Guralnik, R, Lohmman, DJ, Pierce,
NE & Kawahara, AY, 2018. A Comprehensive and Dated
Phylogenomic Analysis of Butterflies. Current Biology,
Elsevier, p. 770-778.e.5. DOI: https://doi.org/10.1016/j.
cub.2018.01.061

Ferreira, MH, 2009. Polinizagdo e mimercofilia em Pytirocarpa
moniliformes (Benth.) Luckow & Jobson (Leguminosae:
Mimosoidae).  Dissertation (Master in  botany).
Universidade Estadual de Feira de Santana, Bahia.

Francini, RB, M Duarte, OHH Mielke, A Caldas & AVL Freitas,
2011. Butterflies (Lepidoptera, Papilionoidea and
Hesperioidea) of the “Baixada Santista” region, coastal
Sdo Paulo, southeastern Brazil. Revista Brasileira de
Entomologia, 55: 55-68. DOI: https://doi.org/10.1590/
s0085-56262011000100010

Freitas, AVL, 2003. Lista preliminar das espécies de borboletas
na Usina Serra Grande, AL. Relatério Técnico com a
primeira listagem das borboletas da mata de Coimbra, na
Usina Serra Grande, AL. Unicamp, Campinas, SP. Available
in: <http://www.cepan.org.br>. [Access: 22.vi.2021].

Freitas, AVL, 2004. Lista preliminar das espécies de borboletas
na RPPN Frei Caneca, Jaqueira, PE. Relatério Técnico
com a primeira listagem das borboletas na RPPN Frei
Caneca, Jaqueira, PE. Unicamp, Campinas, SP. Available in:
<http://www.cepan.org.br>. [Access: 22.vi.2021].

Freitas, AVL, 2010. Impactos potenciais das mudancas
propostas no Codigo Florestal Brasileiro sobre as
borboletas. Biota Neotropica, 10: 53-57.

Freitas, AVL, CA Iserhard, JP Santos, JYO Carreira, DB Ribeiro,
DHA Melo, AHB Rosa, OJ Marini-Filho, GM Accacio & M
Uehara-Prado, 2014. Studies with butterfly bait traps: an
overview. Revista Colombiana de Entomologia, 40: 209-
218.

Garcia, LP, EC Bergmann & SM Rodrigues, 1990. Diversidade
mensal de borboletas na ilha de Sdo Luis (MA). Arquivos
do Instituto Biolégico, 57: 39-44.

Heikkila, M, L Kaila, M Mutanen, C Pefia & N Wahlberg, 2011.
Cretaceous origin and repeated tertiary diversification
of the redefined butterflies. Proceedings of the Royal
Society, 279: 1093-1099. DOI: https://doi.org/10.1098/
rspb.2011.1430

Kerpel, SM, T Zacca, CEB Nobre, A Ferreira-Jr, MX Aradjo & A
Fonseca, 2014. Borboletas do Semiarido: conhecimento
atual e contribui¢cdes do PPBIO, pp. 245-272. In: Bravo, F &
A Calor (Eds.). Artropodes do Semiarido: biodiversidade e
conservacdo. Feira de Santana, Printmidia.

Kesselring, ] & H Ebert, 1979 [1982]. Rela¢do das borboletas
encontradas na “Mata do Buraquinho”, Jodo Pessoa,
estado da Paraiba, Brasil. Revista Nordestina de Biologia,
2:105-108.

Képpen, W, 1948. Climatologia. Fundo de Cultura Econémica,
Buenos Aires.

Lamas, G, 2004. Checklist: Part 4A. Hesperioidea -
Papilionoidea. In: Heppner, JB (Eds.). Atlas of Neotropical
Lepidoptera. Gainesville, Association for Tropical
Lepidoptera, Inc. Scientific Publishers.

Lemes, R, APS Carvalho, TC Ribeiro & ABB Morais, 2015.
Borboletas de areas verdes urbanas de Santa Maria, sul
do Brasil (Lepidoptera: Papilionoidea). SHILAP Revista de
Lepidopterologia, 43: 95-111.

Leviski, G & MM Casagrande, 2021. Pieridae em Catalogo

9


https://www.entomobrasilis.org
https://doi.org/10.1111/j.1365-2311.1967.tb01481.x
https://doi.org/10.1590/S1676-06032011000200025
https://doi.org/10.1590/S1676-06032011000200025
https://doi.org/10.1590/S1676-06032011000200025
https://doi.org/10.1646/0006-3606(2000)032%5b0
https://doi.org/10.1646/0006-3606(2000)032%5b0
https://doi.org/10.1646/0006-3606(2000)032%5b0
https://doi.org/10.1023/A:1024462523826
https://doi.org/10.1023/A:1024462523826
http://fauna.jbrj.gov.br/fauna/faunadobrasil/150725
http://fauna.jbrj.gov.br/fauna/faunadobrasil/150725
http://fauna.jbrj.gov.br/fauna/faunadobrasil/84
http://fauna.jbrj.gov.br/fauna/faunadobrasil/151139
http://fauna.jbrj.gov.br/fauna/faunadobrasil/151139
http://fauna.jbrj.gov.br/fauna/faunadobrasil/961
https://doi.org/10.1016/j.cub.2018.01.061
https://doi.org/10.1016/j.cub.2018.01.061
https://doi.org/10.1016/j.cub.2018.01.061
https://doi.org/10.1590/s0085-56262011000100010
https://doi.org/10.1590/s0085-56262011000100010
https://doi.org/10.1590/s0085-56262011000100010
http://www.cepan.org.br/
http://www.cepan.org.br/
https://doi.org/10.1098/rspb.2011.1430
https://doi.org/10.1098/rspb.2011.1430

Checklist of butterflies (Lepidoptera: Papilionoidea) of an urban area...

Dantas et al. (2021)

Taxondbmico da Fauna do Brasil, PNUD. Available in:
<http://fauna.jbrj.gov.br/fauna/faunadobrasil/150924>.
[Access: 22.vi.2021].

Lima, JNR & T Zacca, 2014. Lista de espécies de borboletas
(Lepidoptera: Hesperioidea e Papilionoidea) de uma area
de Semiarido da Regido Nordeste do Brasil. EntomoBrasilis,
7:33-40. DOI: https://doi.org/10.12741/ebrasilis.v7i1.351

Lourido, GM & M Duarte, 2021. Hedylidae em Catalogo
Taxondmico da Fauna do Brasil, PNUD. Available in:
<http://fauna.jbrj.gov.br/fauna/faunadobrasil/1735>.
[Access: 22.vi.2021].

Martins, LP, EC Aradjo-Jr, ARP Martins, MS Colins, GCF
Almeida & GG Azevedo, 2017. Butterflies of Amazon and
Cerrado remnants of Maranhdo, Northeast Brazil. Biota
Neotropica, 1:1-2. DOI: https://doi.org/10.1590/1676-
0611-bn-2017-0335

Melo, DHA, M Duarte, OHH Mielke, RK Robbins & AVL Freitas,
2019. Butterflies (Lepidoptera: Papilionoidea) of an urban
park in northeastern Brazil. Biota Neotropica, 19: 1-10.
DOI: https://doi.org/10.1590/1676-0611-bn-2018-0614

Mielke, CGC, 1995. Papilionoidea e Hesperioidea (Lepidoptera)
de Curitiba e seus arredores, Parand, Brasil, com notas
taxonémicas sobre Hesperiidae. Revista Brasileira de
Zoologia, 11: 759-776.

Mielke, OHH, 2005. Catalogue of the American Hesperioidea:
Hesperiidae (Lepidoptera). Volume 1. Complementary and
supplementary parts to the checklist of the Neotropical
region. Hesperioidea: Hesperiidae: Pyrrhopyginae.
Sociedade Brasileira de Zoologia, Curitiba.

Mielke, OHH, E Carneiro, DR Dolibaina & R Siewert, 2021.
Hesperiidae em Catalogo Taxondmico da Fauna do Brasil,
PNUD. Available in: <http://fauna.jbrj.gov.br/fauna/
faunadobrasil/146765>. [Access: 22.vi.2021].

Mitter, C, RD Donald & PC Michael, 2017. Phylogeny and
Evolution of Lepidoptera. Annual Review of Entomology,
62: 265-283. DOI: https://doi.org/10.1146/annurev-
ento-031616-035125

Murillo-Ramos, L, R Herndndez-Torres, R NUfiez & R Ayazo,
2018. New insights on the taxonomy and phylogenetic
relationships of the Neotropical genus Phoebis (Pieridae:
Coliadinae) revealed by molecular and morphological data.
Zootaxa, 4457: 179-188. DOI: https://doi.org/10.11646/
zootaxa.4457.1.10

Mutanen, M, N Wahlberg & L Kaila, 2010. Comprehensive
gene and taxon coverage elucidates radiation patterns in
moths and butterflies. Proceedings of The Royal Society, p.
2839-2846. DOI: https://doi.org/10.1098/rspb.2010.0392

Nobre, CEB, C Schlindwein & OHH Mielke, 2008. The
butterflies (Lepidoptera: Papilionoidea and Hesperioidea)
of the Catimbau National Park, Pernambuco, Brazil.
Zootaxa, 1751: 35-45. DOI: https://doi.org/10.11646/
zootaxa.1751.1.3

Nobre, CEB, L lannuzzi, & C Schlindwein, 2012. Seasonality
of Fruit-Feeding Butterflies (Lepidoptera, Nymphalidae)
in a Brazilian Semiarid Area. ISRN Zoology, 1-8. DOI:
https://doi.org/10.5402/2012/268159

Nufiez, R, JA Genaro, A Pérez-Asso, L Murillo-Ramos, DH
Janzen, W Hallwachs, N Wahlberg, & A Hausmann, 2019.
Species delimitation and evolutionary relationships
among Phoebis New Coliadinae). Systematic Entomology,
45: 481-492 DOI: https://doi.org/10.1111/syen.12408

Oliveira, RC Vieira, GA & A Oliveira-Paes Coelho, 2008.
Levantamento da flora herbadcea do Campus da
Universidade Estadual de Feira de Santana, Bahia, Brasil.
Sitientibus, 8: 230-234.

Oliveira, RS, 2012. Borboletas (Papilionoidea e Hesperioidea)
da Reserva Jequitiba, Elisio Medrado, Bahia. Monography
(Bachelor of Biology). Universidade Federal do Recéncavo
da Bahia.

Orlandin, E, M Piovesan & E Carneiro, 2020. Borboletas do
Meio-Oeste de Santa Catarina: histéria natural e guia

10

de identificacdo. Edicdo independente, Joacaba, Santa
Catarina.

Paluch, M, 2006. Revisdo das espécies de Actinote Hubner
[1819] (Lepidoptera, Nymphalidae, Heliconiinae, Acraeini).
Thesis (PhD in Entomology: Lepidoptera). Universidade
Federal do Parana.

Paluch, M, OHH Mielke, CEB Nobre, MM Casagrandre, DHA
Melo & AVL Freitas, 2011. Butterflies (Lepidoptera:
Papilionoidea and Hesperioidea) of the Parque
Ecolégico Jodo Vasconcelos Sobrinho, Caruaru,
Pernambuco, Brazil. Biota Neotropica, 11: 229-238. DOI:
https://doi.org/10.1590/s1676-06032011000400020

Paluch, M, OHH Mielke, LM Linhares & DC Silva, 2016.
Butterflies (Lepidoptera: Papilionoidea and Hesperioidea)
of the Private Reserve of Natural Heritage Fazenda Lontra/
Saudade, Itanagra, Northern Coast of Bahia, Brazil. Biota
Neotropica, 16: 1-7. DOI: https://doi.org/10.1590/1676-
0611-bn-2014-0085

Pereira, S, WMA Rezende & JT Camara, 2018. Borboletas
(Lepidoptera: Papilionoidea e Hesperioidea) da Reserva
Bioldgica de Gurupi, Maranhdo, Brasil. EntomoBrasilis, 11:
124-138. DOI: https://doi:10.12741/ebrasilis.v11i2.759

Pérez, JH, FG Gaviria-Ortiz, W Santos, E Carneiro, OHH
Mielke & MM Casagrande, 2017. Long term survey of
the butterfly fauna of Curitiba, Parana, Brazil: How
does a scientific collection gather local biodiversity
information? (Lepidoptera: Papilionoidea). Shilap Revista
de Lepidopterologia, 45: 433-446.

Pérez, JH, E Carneiro, FG Gaviria-Ortiz, MM Casagrande
& OHH Mielke, 2019. Urban landscape influences the
composition of butterflies in public parks and fragments
in Southern Brazil. Community Ecology, 20: 291-300. DOI:
https://doi.org/10.1556/168.2019.20.3.9

Pinheiro, CEG, IC Malinov, TO Andrade, ] Maravalhas, M
Moussallem, LPA Deus, LGP Pedrosa & G Zanatta, 2008.
The butterflies (Lepidoptera, Papilionoidea) of the
University Campus Darcy Ribeiro (Distrito Federal, Brasil).
Biota Neotropica, 8: 139-144. DOI: https://doi.org/10.1590/
S1676-06032008000400013

Rafael, JA, JT Camara, OHH Mielke, CGC Mielke, DR Carneiro,
FM Dias, TMA Lima, CF Barros & MM Casagrande, 2017.
Lepidoptera:  Hesperiidae, Pieridae, Nymphalidae,
Lycaenidae, Riodinidae, Saturniidae e Sphingidae, pp. 349-
374. In: Mantovani, W, RF Monteiro, L Anjos & MO Cariello
(Eds.). Pesquisas em unidades de conserva¢dao no dominio
da caatinga: subsidios a gestdo. Fortaleza, UFC.

Regier, JC, A Zwick, MP Cummings, AY Kawahara, S Cho,
S Weller, A Roe, ] Baixeras, W Brown, C Parr, DR Davis,
M Epstein, W Hallwachs, A Hausmann, DH Janzen, |
Kitching, MA Solis, Shen-Horn Yen, AL Bazinet, C Mitter,
2009. Toward reconstructing the evolution of advanced
moths and butterflies (Lepidoptera: Ditrysia): an initial
molecular study. BMC Evolutionary Biology, 9: 280. DOI:
https://doi.org/10.1186/1471-2148-9-280

Rodrigues, JJS, KS Jr-Brown & A Ruszczyk, 1993. Resources and
conservation of neotropical butterflies in urban forests
fragments. Biological Conservation, 64: 3-9.

Ruszczyk, A, 1998. Borboletas: indicadoras da qualidade
ambiental, p. 69-70. In: R. Menegat (Coord.). Atlas
ambiental de Porto Alegre: Porto Alegre, Editora da
Universidade/ UFRGS.

Ruszczyk, A & ES Nascimento, 1999. Biologia dos adultos
Methona themisto (Hubner, 1818) (Lepidoptera,
Nymphalidae) em pragas publicas de Uberlandia, Minas
Gerais, Brasil. Revista Brasileira de Biologia, 59: 577-583.

Santos, EC, OHH Mielke & MM Casagrande, 2008. Inventarios
de borboletas no Brasil: estado da arte e modelo de areas
prioritarias para pesquisa com vistas a conservagao.
Natureza e Conservacao, 6: 68-90.

Santos, JP, AVL Freitas, PAL Constantino & M Uehara-Prado,
2014. Guia de identificacdo de tribos de borboletas


http://fauna.jbrj.gov.br/fauna/faunadobrasil/150924
https://doi.org/10.12741/ebrasilis.v7i1.351
https://doi.org/10.12741/ebrasilis.v7i1.351
http://fauna.jbrj.gov.br/fauna/faunadobrasil/1735
https://doi.org/10.1590/1676-0611-bn-2017-0335
https://doi.org/10.1590/1676-0611-bn-2017-0335
https://doi.org/10.1590/1676-0611-bn-2017-0335
https://doi.org/10.1590/1676-0611-bn-2018-0614
https://doi.org/10.1590/1676-0611-bn-2018-0614
http://fauna.jbrj.gov.br/fauna/faunadobrasil/146765
http://fauna.jbrj.gov.br/fauna/faunadobrasil/146765
https://doi.org/10.1146/annurev-ento-031616-035125
https://doi.org/10.1146/annurev-ento-031616-035125
https://doi.org/10.1146/annurev-ento-031616-035125
https://doi.org/10.11646/zootaxa.4457.1.10
https://doi.org/10.11646/zootaxa.4457.1.10
https://doi.org/10.11646/zootaxa.4457.1.10
https://doi.org/10.1098/rspb.2010.0392
https://doi.org/10.1098/rspb.2010.0392
https://doi.org/10.11646/zootaxa.1751.1.3
https://doi.org/10.11646/zootaxa.1751.1.3
https://doi.org/10.11646/zootaxa.1751.1.3
https://doi.org/10.5402/2012/268159
https://doi.org/10.5402/2012/268159
https://doi.org/10.1111/syen.12408
https://doi.org/10.1590/s1676-06032011000400020
https://doi.org/10.1590/s1676-06032011000400020
https://doi.org/10.1590/1676-0611-bn-2014-0085
https://doi.org/10.1590/1676-0611-bn-2014-0085
https://doi.org/10.1590/1676-0611-bn-2014-0085
https://doi.org/10.1556/168.2019.20.3.9
https://doi.org/10.1556/168.2019.20.3.9
https://doi.org/10.1590/S1676-06032008000400013
https://doi.org/10.1590/S1676-06032008000400013
https://doi.org/10.1186/1471-2148-9-280
https://doi.org/10.1186/1471-2148-9-280

Volume 14, 2021 - www.entomobrasilis.org

EntomoBrasilis 14: €959

frugivoras. Amazbnia, pp. 12. In: Pereira, AB & PAL
Constantino, (Eds.). Monitoramento de Biodiversidade.
MMA/ICMBio/GIZ. Brasilia, Brasil.

Silva, AG, 1967. Catalogo dos Lepidoptera cearenses. Revista
do Instituto do Ceard, 91-112.

Silva, ARM, COD Castro, PO Mafia, MOC Mendonga, TCC Alves
& MDV Beirdo, 2012. Borboletas frugivoras (Lepidoptera:
Nymphalidae) de uma &rea urbana (Area de Protecdo
Especial Manancial Cercadinho) em Belo Horizonte,
Minas Gerais, Brasil. Biota Neotropica, 3: 292-297. DOI:
https://doi.org/10.1590/S1676-06032012000300028

Soares, GR, AAP, Oliveira, ARM Silva, 2012. Borboletas
(Lepidoptera: Papilionoidea and Hesperioidea)
de um parque urbano em Belo Horizonte, Minas
Gerais, Brasil. Biota Neotropica, 12: 209-217. DOI:
https://doi.org/10.1590/S1676-06032012000400022

Thornthwaite, CW & JR Mather, 1955. The water balance.
Publications. /n: Climatology, New Jersey, Drexel Institute
of Technology.

Vasconcelos, RN, ECC Barbosa & MCL Peres, 2009. Borboletas
do Parque Metropolitano de Pituacu, Salvador, Bahia,
Brasil. Sitientibus, 9: 158-164.

Vasconcelos, RN, ECB Cambui, E Mariano-Neto, PLB Rocha,
MZ Cardoso, 2019. The role of Eucalyptus planted forests
for fruit-feeding butterflies conservation in fragmented
areas of the Brazilian Atlantic forest. Forest Ecology and
Management, 432:115-120. DOI: https://doi.org/10.1016/j.
foreco.2018.09.017

Vila-Verde, G, M Paluch, 2020. Butterflies (Lepidoptera:
Papilionoidea) from a Fragment of Atlantic Forest in
the Southern Bahia State. EntomoBrasilis, 13:09. DOI:
https://doi.org/10.12741/ebrasilis.v13.e905

Vila-Verde, G, DR Dolibaina, OMP Duarte, & M Paluch, 2020.
Borboletas (Lepidoptera: Papilionoidea) da Reserva
Particular do Patriménio Natural Estacdo Veracel, Porto
Seguro, Bahia, pp. 25. In: Maria Elanny Damasceno Silva.
(Org.). O Meio Ambiente e a Interface dos Sistemas Social
e Natural 2. 12 ed., Atena Editora,

Wahlberg, N, | Leneveu, U Kodandaramaiah, C Pefia, S Nylin,
AVL Freitas & AVZ Brower, 2009. Nymphalid butterflies
diversify following near demise at the Cretaceous/Tertiary
boundary. Proceedings of the Royal Society, 276: 4295-
4302. DOI: https://doi.org/10.1098/rspb.2009.1303

Zacca, T, 2009. Espécies de borboletas (Lepidoptera:
Papilionoidea e Hesperioidea) da Colecdao Entomoldgica
Prof.Johann Becker do Museu de Zoologia da Universidade
Estadual de Feira de Santana, Bahia, Brasil. Sitientibus, 9:
165-173.

Zacca, T, F Bravo & MX Araujo, 2011. Butterflies (Lepidoptera:
Papilionoidea and Hesperioidea) from Serra da Jiboia,
Bahia State, Brazil. EntomoBrasilis, 4:139-143. DOI:
https://doi.org/10.12741/ebrasilis.v4i3.134

Zacca, T & F Bravo, 2012. Borboletas (Lepidoptera:
Papilionoidea e Hesperioidea) da por¢ao norte da Chapada
Diamantina, Bahia, Brasil. Biota Neotropica, 12: 117-126.
DOI: https://doi.org/10.1590/s1676-06032012000200012

*kkkkkkkkk

11


https://www.entomobrasilis.org
https://doi.org/10.1590/S1676-06032012000300028
https://doi.org/10.1590/S1676-06032012000400022%0D
https://doi.org/10.1016/j.foreco.2018.09.017
https://doi.org/10.1016/j.foreco.2018.09.017
https://doi.org/10.1016/j.foreco.2018.09.017
https://doi.org/10.12741/ebrasilis.v13.e905
https://doi.org/10.12741/ebrasilis.v13.e905
https://doi.org/10.1098/rspb.2009.1303
https://doi.org/10.1098/rspb.2009.1303
https://doi.org/10.12741/ebrasilis.v4i3.134
https://doi.org/10.12741/ebrasilis.v4i3.134
https://doi.org/10.1590/s1676-06032012000200012
https://doi.org/10.1590/s1676-06032012000200012

	_heading=h.gjdgxs

