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Abstract: A predation event on Tropidurus hispidus (Tropiduridae) by the crab spider Lasiodora klugi
(Theraphosidae) was observed in an arboreal caatinga area in northeastern Brazil. Arthropods are potential
predators of small vertebrates and researchers have reported predation events involving spiders and herpetofauna
in Neotropical regions. As such, the present short communication is the second case of predation of spiders on
Tropidurus lizards in Brazil, and the first for the semiarid caatinga, reinforcing the argument that large spiders
have relevant roles as predators of these animals.
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VIEIRA, W.L.S., GONCALVES, M.B.R. & NOGREGA, R.P. Predacio sobre Tropidurus hispidus
(Squamata: Tropiduridae) por Lasiodora klugi (Aranea: Theraphosidae) na regido de caatinga semiarida
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Resumo: Um evento de predagio sobre Tropidurus hispidus (Tropiduridae) pela aranha caranguejeira Lasiodora
klugi (Theraphosidae) foi observado em area de caatinga arborea no nordeste do Brasil. Artropodes sdo potenciais
predadores de pequenos vertebrados e pesquisadores tém relatado eventos de predagdo envolvendo aranhas e
herpetofauna em regides neotropicais. Portanto, a presente comunicacdo breve ¢ o segundo caso de predagio de
aranha sobre lagartos do género Tropidurus no Brasil e o primeiro para as caatingas semiaridas, reforcando a
argumentacao de que grandes aranhas possuem um papel relevante como predadores desses animais.
Palavras-chave: historia natural, relacdo presa-predador, Lacertilia, Mygalomorphae, ambiente semiarido.
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Introduction

Predator-prey relationships are one of the main ecological factors
structuring vertebrate and invertebrate assemblages (Sandidge 2004,
Vitt & Caldwell 2009). These important interactions influence
utilization strategies of food resources among different species groups
(Toft 1985) and can result in non-random patterns of interspecific
relationships between different types of predators (Gotelli &
Entsminger 2001).

Vertebrates are the main predators of arthropods, and insects
and spiders are the most representative food items in the diet of
a large numbers of lizard species (Vitt & Pianka 2005). However,
arthropods, especially spiders, are likewise potential predators of
small vertebrates (McCormick & Polis 1982). Numerous researchers
have reported predation events involving spiders and herpetofauna
in Neotropical regions (e.g. Raven 1990, Prado & Borgo 2003,
Menin et al. 2005, Pombal Junior 2007, Barbo et al. 2009, Maftei et al.
2010, Bocchiglieri & Mendonga 2010, Maffei et al. 2010, Sousa &
Freire 2010a, Moura & Azevedo 2011, Diniz 2011).

Within this context, it must be noted that Armas & Alayon
(1987) reported individuals of Argiope trifasciata (Forsskal, 1775)
(Araneidae) as predators of the arboreal lizards Anolis porcatus
Gray, 1840 and 4. sagrei Duméril & Bibron 1837 (Polychrotidae);
Schwammer & Baurecht (1988) and Blondheim & Werner (1989)
reported predation events of Latrodectus spiders (Theridiidae)
on Podarcis melisellensis (Braun, 1877) and Mesalina guttulata
(Lichtenstein, 1823) (Lacertidae); Bauer (1990) prepared a review
of spiders as predators of lizards of the Gekkonidae family; Armas
(2000) published a survey of arachnids as predators of frogs and
lizards in the Greater Antilles; Maftei et al. (2010) reported predation
events of the wolf-spider Lycosa erythrognatha Lucas, 1836
(Lycosidae) on gymnophthalmid species in the Cerrado (savanna)
of central Brazil; and Diniz (2011) documented the predation of
Hemidactylus mabouia (Moreau De Jonnes, 1818) (Gekkonidae) by
the giant orb-weaver spider Nephilengys cruentata Fabricius, 1775
(Nephilidae). Considering the importance of spiders as predators of
lizards, this short communication reports the first recorded event of
Lasiodora klugi (Koch, 1848) (Theraphosidae) preying on Tropidurus
hispidus (Spix, 1825) (Tropiduridae) in the semiarid region of
northeastern Brazil (Figure 1).

Figure 1. Predation of Tropidurus hispidus by the Theraphosid spider
Lasiodora kluge (50 mm/cephalothorax + abdomen length), observed in an
area of arboreal caatinga in the Almas Farm RPPN, in the municipality of
Sdo José dos Cordeiros, Paraiba, northeastern Brazil. Photograph: Washington
L.S.Vieira.
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Materials and Methods

This predation event was observed during fieldwork focusing
on the ecology of reptiles and amphibians within the Long-Term
Ecological Research Program (PELD — Caatinga: Estrutura e
Funcionamento) and the Universal — Edital MCT/CNPQ N° 14/2011
research project in an area of arboreal caatinga at the Fazenda
Almas. This area is included in the Natural Private Reserve (Reserva
Particular do Patriménio Natural-RPPN) and covers an area of
5500 ha in the municipality of Sao José dos Cordeiros, state of
Paraiba, in northeastern Brazil (7° 28° 15” S and 36° 52 517 W).

Results and Discussion

On April 26, 2012 (8:00 AM) an adult female specimen of
Lasiodora klugi (Koch, 1848) was observed feeding on an adult
female specimen of Tropidurus hispidus (Spix, 1825) amidst the
leaf litter of the dry forest floor (Figure 1). As we approached the
animals, the spider began to retreat while carrying the lizard under
its body (holding it with its chelicerae and pedipalps) for a distance
of approximately 10 m, with short pauses, until finally reaching and
entering a small hole in the ground; the entire distance was covered in
approximately 10 minutes. Since the spider entered a hole, it was not
possible to collect it or its prey for inclusion in a scientific collection.
However, photographs taken of this predation event were incorporated
into the image and video bank of the Laboratério de Ecofisiologia
Animal at the Universidade Federal da Paraiba, Paraiba, Brazil.

Tropidurus hispidus is a small lizard, approximately 140 mm
long (SVL), with diurnal habits and a wide distribution range
through northeastern South America — predominantly in the caatinga
biome of northeastern Brazil, in open areas north of the Amazon
River, and in the central Amazon region near the city of Manaus
(where it was apparently introduced) (Rodrigues 1987, Vitt et al.
2008). Lasiodora klugi is a Theraphosid spider that reaches 50 mm
(cephalothorax + abdomen length) (S. Lucas, pers. comm.). This
species has an ample geographical distribution, with records in both
the caatinga and cerrado (Brazilian savanna) biomes (Bertani 2001).

Individuals of both 7. hispidus and L. klugi are commonly
observed co-habiting rock outcrops and crevices and areas with
hyperxerophilic vegetation (W. Vieira, pers. obs.) — which suggests
that predation of these lizards by Theraphosid spider may be quite
common in these environments. Arachnids are some of the principal
predators of small animals that inhabit the forest floor in the
Neotropical region, and predation of terrestrial vertebrates such as
frogs and lizards is probably quite common (Armas 2000, Menin et al.
2005, Barbo et al. 2009). Predation events by arthropods on vertebrate
assemblages are quite difficult to record, however, and the observer
must be continually attentive while exploring microhabitats where
these predators are found to be able to observe them during the
short moments when they are capturing and/or devouring their prey
(Pombal Junior 2007).

Bocchiglieri & Mendonga (2010) reported a wolf spider
(Lycosa erythrognatha) feeding on an adult Tropidurus oreadicus
Rodrigues, 1987 in a pitfall trap in southeastern Brazil — which was
the first report of predation on a lizard of this genus by a spider. As
such, the present report is the second case of predation of spiders
on Tropidurus lizards in Brazil, and the first for the semiarid
caatinga — reinforcing the argument that spiders of the families
Theraphosidae and Lycosidae have important roles as predators of
these animals.

The few publications that have examined predator-prey
relationships between spiders (and other arthropods) and Brazilian
lizards in seasonal environments have recorded events involving
Lycosa erythrognatha preying on Micrablepharus atticolus
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Abstract: The Neotropical subgenus Notalina (Neonotalina) Holzenthal, 1986 has ten described species in two
species groups: brasiliana, formed by seven species from Southeastern Brazilian and Goias State; and roraima,
represented by three species from the Amazonian and Andes regions. In this paper, a new species of Notalina is
described and illustrated from specimens collected in the Mantiqueira mountain range, Southeastern Brazil. The
new species belongs to the brasiliana group and is easily recognized by the poorly developed dorsomesal and
ventrolateral processes and the pair of mound-like protuberances located mesolaterally on abdominal segment
X, and by the robust, rounded mesoventral processes and long digitate mesodorsal processes of the inferior
appendages. A key to the Neotropical species in the genus is provided.

Keywords: Atlantic Forest, Neotropical, Hudsonemini, new species, identification key.

HENRIQUES-OLIVEIRA, A.L.; SPIES, M.R. & DUMAS, L.L. Nova espécie de Notalina Mosely, 1936
(Trichoptera: Leptoceridae) do Sudeste do Brasil. Biota Neotrop. 12(4): http://www.biotaneotropica.org.br/
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Resumo: O subgénero Neotropical Notalina (Neonotalina) possui dez espécies descritas em dois grupos:
brasiliana, formada por sete espécies provenientes do Sudeste brasileiro e do Estado de Goias; e roraima,
representado por trés espécies das regido Amazonica e Andes. Neste trabalho, uma nova espécie de Notalina é
descrita e ilustrada a partir de espécimes coletados na Serra da Mantiqueira, Sudeste do Brasil. A nova espécie
pertence ao grupo brasiliana e ¢ facilmente reconhecida por processos dorsomesal e ventrolateral pobremente
desenvolvidos e por um par de pequenas protuberancias localizadas mesolateralmente no segmento X, apéndices
inferiores com processo mesoventral arredondado e robusto, e processo mesodorsal longo e digitado. Uma chave
de identificag@o para as espécies neotropicais do género ¢ fornecida.

Palavras-chave: Mata Atlantica, Regido Neotropical, Hudsonemini, espécie nova, chave de identificagdo.
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Introduction

Leptoceridae (or long-horned caddisflies) are among the three
largest families of Trichoptera, with about 1,800 described species
and 46 extant genera (Malm & Johanson 2011). The family is
currently divided into four subfamilies: Leptocerinae Leach, 1815,
with cosmopolitan distribution, Triplectidinae Ulmer, 1906 and
Grumichellinae Malm & Johanson, 2011, both with primarily
Southern Hemisphere distribution in the Neotropics and Australasia,
and Leptorussinae Malm & Johanson, 2011, with only the monotypic
genus Leptorussa Mosely, 1953 from Australia (Holzenthal 1986,
Morse & Holzenthal 1987, Malm & Johanson 2011).

The genus Notalina Mosely, 1936, which belongs to the subfamily
Triplectidinae, tribe Hudsonemini, contains 25 species distributed in
two subgenera: N. (Notalina) Mosely, 1936, with 15 species endemic
to Australia and Tasmania, and N. (Neonotalina) Holzenthal, 1986,
with 10 species exclusively South American in distribution (Calor
2008). The genus is especially diverse in Brazil, where there are seven
species described: N. brasiliana Holzenthal 1986, N. cipo Holzenthal
1986, N. froehlichi Calor & Holzenthal 2006, N. goaianensis Calor,
2008, N. hamiltoni Holzenthal 1986, N. morsei Holzenthal 1986, and
N. paulista Calor & Holzenthal 2006 (Holzenthal 1986, Calor et al.
2006, Calor 2008).

Holzenthal (1986) recognized two species groups of Neotropical
(roraima and brasiliana groups). The roraima species group occurs
in the upper Amazon basin, the Northern Andes, and the Guiana
Highlands, while species of the brasiliana species group are found
in the highlands of Southeastern and Central Brazil (Calor 2008).
Herein, a new species of Notalina (Neonotalina) from the Mantiqueira
mountain range, Southeastern Brazil is described and illustrated.

Materials and Methods

The specimens were collected with Pennsylvania light traps (Frost
1957), Malaise traps, and hand net at Parque Estadual de Campos
do Jordao (Sao Paulo State) and the upper portion of the Itatiaia
massif, [tamonte municipality (Minas Gerais State), both located in
the Mantiqueira mountain range, an Atlantic Forest highland area of
Southeastern Brazil.

The material examined was preserved in 80% alcohol. To observe
genital structures, the abdomen was removed and cleared in 10%
KOH solution. Both stereo- and optical microscopes were used to
examine specimens and specimens were illustrated with the aid of a
camera lucida. Morphological terminology follows that of Holzenthal
(1986). The type specimens are deposited in Museu de Zoologia,
Universidade de Sao Paulo, Brazil (MZSP), and the Colegdo
Entomoloégica Prof. José Alfredo Pinheiro Dutra, Departamento de
Zoologia, Universidade Federal do Rio de Janeiro, Rio de Janeiro,
Brazil (DZRJ).

Taxonomy

Notalina jordanensis, new species

Notalina jordanensis belongs to the brasiliana species group as
defined by Holzenthal (1986), by sharing the phallobase with paired,
lateral, acuminate flanges and the large, well developed phallotremal
sclerite. The new species is most similar to N. brasiliana and
N. goianensis, due to the general structure of saddle-like segment
X. However, N. jordanensis has the dorsomesal and ventrolateral
processes poorly developed on abdominal segment X and has a
mound-like protuberance mesolaterally, absent in the other species.
Furthermore, the robust and rounded mesoventral processes and the
long digitate mesodorsal processes of the inferior appendages, are
also useful diagnostic characters for the new species.

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn03012042012

Adult: Color (in alcohol) brown to dark brown; legs, palps,
and antennae brown. Tibial spur formula 2,2.4. Wing venation as
in Figure 1; forewing with forks I, and V presents, with small clear
area dorsoapically at thyridial cell; hindwing with forks L, III, and V
presents. Forewing length 9.2-10.4 mm (n = 8).

Male genitalia: Abdominal segment IX annular, broadest
ventrolaterally, with pair of small dorsal expansions and setae on
lateral edge (Figures 2, 3). Segment X saddle-shaped, with setose,
mound-like protuberance mesolaterally, and bearing pair of small
ventrolateral processes apically and pair of poorly developed
dorsomesal processes (viewed only in dorsal view) (Figures 2, 3).
Preanal appendages elongate, smaller than segment X, setose,
digitate, rounded at apex (Figures 2, 3). Inferior appendages broad
at base, with apical portion elongate, digitate, setose; basodorsal
process short, flat, rounded apically; mesodorsal process digitate,
slender, with approximately half-length of apical portion, rounded
at apex, dorso-medially directed; basoventral protuberance setose,
small as viewed laterally, enlarged in ventral view; mesoventral
process enlarged, rounded in lateral view, elongate, digitate, rounded
at apex, as viewed ventrally (Figures 2, 4). Phallic apparatus with
phallic apodeme and phallobase well developed; phallobase with
pair of dorsally directed, acuminate flanges, not laterally directed;
phallotremal sclerite moderately developed, roughly U-shaped as
viewed dorsally (Figures 5, 6).

Holotype male: BRAZIL: Sao Paulo: Campos do Jordao,
Parque Estadual de Campos do Jorddo, afluente do Corrego
Galharada, 22° 41° 30” S, 45° 27 36” W, el. 1600 m, 07.x.2007,
M.R. Spies leg. (MZSP).

Paratypes: BRAZIL: Siao Paulo: Campos do Jorddo, Parque
Estadual de Campos do Jordao, afluente do Coérrego Galharada,
22°41°30” S and 45°27°36” W, el. 1515 m, 07.x.2007, M.R. Spies
leg. 3 males (DZRJ 3517); same data, 2 males (MZSP); Campos do
Jordao, Parque Estadual de Campos do Jorddo, Corrego Galharada,
22°41°40.0” S and 45° 27° 37.0” W, el. 1646 m, 07.x.2007, M. R.
Spies leg., 3 males (DZRJ 3518); same data 3 males (MZSP); Campos
de Jordao, Parque Estadual de Campos do Jorddo, afluente do Rio
Sapucai, 22°41°04” S and 45° 28°29” W, el. 1551 m., 22.viii.2006,
M.R. Spies leg., 3 males, (DZRJ 3519); Campos de Jorddo, Parque
Estadual de Campos do Jordao, Corrego do Serrote, 22° 39’ 30” S
and 45°26°32” W, el. 1540 m, 20.viii.2006, M.R. Spies leg., 3 males
(DZRJ 3520); Campos de Jordao, Parque Estadual de Campos do
Jordao, Corrego Galharada, 4* ordem, 22° 41°29” S and 45° 27’ 36”
W, 07.x.2007, M. R. Spies leg., 1 male (MZSP); Campos do Jordao,
Parque Estadual de Campos do Jordao, Corrego Galharada, 22° 41°
26” S and 45°28°02” W, el. 1548 m, 10.viii — 06.ix.2005, malaise trap,
M.R. Spies leg., 1 male, (DZRJ 3521); Campos do Jorddo, Parque
Estadual de Campos do Jorddo, Corrego Galharada, 22°41°26” S and
45°28°02” W, el. 1548 m, 21.viii — 21.ix.2006, malaise trap, M.R.
Spies leg., 1 male, (MZSP); Campos de Jordao, Parque Estadual de
Campos do Jordao, Corrego do Serrote, 22° 39° 30” S and 45° 26’
32.0” W, el. 1530 m, 20.viii.2006, M. R. Spies leg., 2 males (MZSP);
Campos de Jordao, Parque Estadual de Campos do Jordao, Corrego
do Campo do Meio, 22°41°56.0” S and 45°29°19.0” W, el. 1547 m,
21.viii.2007, M. R.. Spies leg., 1 male (MZSP); Campos do Jordao,
Parque Estadual de Campos do Jordao, Corrego Celestina, 22° 41°
23” S and 45°28°26” W, el. 1527 m, 19.viii.2006, M.R. Spies, leg. 1
male (DZRJ 3522). Minas Gerais: Itamonte, Rio Aiuruoca, 22° 20’
56.9”Sand 44°41°57.9” W, el. 1860 m., 25.x.2002, J. L. Nessimian
& A. A. Huamantinco leg., 1 male (DZRJ 1871).

Distribution: Southeastern Brazil (Sao Paulo and Minas Gerais
States).
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5.0 mm

Figure 1. Notalina jordanensis Henriques-Oliveira, Spies & Dumas, new species. Male wing: a) Forewing; b) Hindwing.

Figura 1. Notalina jordanensis Henriques-Oliveira, Spies & Dumas, espécie nova. Asa masculina: a) Asa anterior; b) Asa posterior.

Etymology: The epithet specific name jordanensis refers to the
holotype locality, Campos do Jorddo municipality, in Sdo Paulo State,
Southeastern Brazil.

Key to the males of Notalina (Neonotalina)

(modified from Holzenthal 1986)

1. Phallobase with paired, acuminate flanges; phallotremal
sclerite well developed, large (see Figures 3D, E in Holzenthal 1986)
brasiliana group 2)

1°. Phallobase with paired, spatulate flanges; phallotremal sclerite
underdeveloped, small (see Figures 9D, E in Holzenthal 1986)
roraima group )

2. Abdominal segment X bearing a single pair of terminal
processes (see Figures SA, B in Holzenthal 1986) 3

2’. Abdominal segment X bearing 2 pairs of terminal, finger-like
processes (see Figures 3A, B in Holzenthal 1986) 6

3. Segment X with dorsolateral processes (see Figures 2A, C in
Calor, Holzenthal & Amorim 2006). N.paulista

3’. Segment X without dorsolateral processes 4

4. Terminal processes of segment X large, quadrate in dorsal
view; segment X with pair of lateral protuberances (see Figures 5A,
B in Holzenthal 1986) 5

4’. Terminal processes of segment X small; segment X without
lateral protuberances (see Figures 8A, B in Holzenthal 1986) N. hamiltoni

5. Segment X saddle-shaped in lateral view; inferior appendage
narrow basally and bearing 2 sclerotized points mesoventrally (see
Figures 5A, C in Holzenthal 1986) N. morsei

5°. Segment X not as above; inferior appendage with basal region
massive and bearing a lateral ridge (see Figures 7A, C in Holzenthal
1986) N. cipo

http://www.biotaneotropica.org.br

6. Segment X with a setose, mound-like protuberance
mesodorsally; inferior appendages with mesoventral process rounded
in lateral view (Figures 2, 3, 4) N. jordanensis

6’. Segment X without mound-like protuberance; inferior
appendages with mesoventral process elongate (see Figure 3A in
Holzenthal 1986) 7

7. Segment X with phallotremal sclerite greatly enlarged, with
anteriorly-directed projection (see Figures 3A, B, D, E in Holzenthal
1986)

7’. Segment X with dorsomesal processes not surpassing or
with same length of ventrolateral processes; phallotremal sclerite
not greatly enlarged, without projection (see Figures 2A, E in Calor
2008) 8

8. Phallobase with pair of laterallly directed, acuminate flanges (see
Figures 1D, E, F in Calor, Holzenthal & Amorim 2006) N. froehlichi

8’. Phallobase with pair of dorsally directed, acuminate flanges
(see Figures 2B, D, F in Calor 2008) N. goianensis

9. Segment X with apex entire or with a very slight mesal cleft;
without heavy setae (see Figures 9B, 10B in Holzenthal 1986) 10

9’. Segment X with a deep apico-mesal cleft and bearing heavy
setae (see Figures 11A, B in Holzenthal 1986) N. matthiasi

10. Inferior appendages with basal and apical portion long
and slender, bearing a sharply pointed mesoventral projection (see
Figures 9A, C in Holzenthal 1986)

10°. Inferior appendages with basal portion broad, lacking
pointed mesoventral projection (see Figures 10 A, C in Holzenthal
1986) N. nanay

N. brasiliana

N. roraima

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn03012042012
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Figures 2-6. Notalina jordanensis Henriques-Oliveira, Spies & Dumas, new species. Male genitalia: 2) Abdominal segments IX and X (lateral view).
Abbreviations: bvp-basoventral protuberance, mvp-mesoventral process, bdp-basodorsal process and mdp-mesodorsal process; 3) Abdominal segments IX
and X (dorsal view), preanal appendages left omitted; 4) Abdominal segments IX and inferior appendages (ventral view); 5) Phallic apparatus (ventral view);
6) Phallic apparatus (lateral view).

Figuras 2-6. Notalina jordanensis Henriques-Oliveira, Spies & Dumas, espécie nova. Genitalia masculina: 2) Segmentos abdominais IX e X (vista lateral)
Abreviagdes: bvp-protuberancia basoventral, mvp-processo mesoventral, bdp-processo basodorsal e mdp- processo mesodorsal.; 3) Segmentos abdominais IX
e X (vista dorsal); 4) Segmento abdominal IX e apéndice inferior (vista ventral); 5) Aparato falico (vista ventral); 6) Aparato falico (vista lateral).
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Natural forest regeneration in abandoned sugarcane
fields in northeastern Brazil: floristic changes
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NASCIMENTO, LM., SAMPAIO, E.V.S.B., RODAL, M.J.N., SILVA, S.I. & LINS e SILVA, A.C.B. Natural
forest regeneration in abandoned sugarcane fields in northeastern Brazil: floristic changes. Biota Neotrop.
12(4): http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012

Abstract: Surveys were undertaken to examine the floristic changes during secondary succession in three areas
of 12 and three of 20-year-old secondary forests in Pernambuco State, Brazil. Two hundred and six species were
identified, with 136 being found in the 12-year-old secondary forest and 161 species in the 20-year-old forest.
Fabaceae and Myrtaceae were the most important families, increasing in species numbers with regeneration age.
Of the 216 species, 115 were trees, 48 shrubs, 16 herbaceous plants, and 24 woody lianas, without significant
differences between the two regeneration site ages. NMDS analysis revealed a formation of two floristic groups,
distinguishing secondary and mature forests, with a further division within secondary forests in accordance with
the time since abandonment. Similarity analysis ANOSIM confirmed the significance of the groups, which had
floristic composition significant distinct (R=0.96) and 63% of dissimilarity (SIMPER). However, the sharing of 68
arboreal species between the secondary and mature forests suggests a floristic convergence. DCA analysis of the
arboreal component as well as the other plant habits suggested that the separation of the subgroups is correlated
with physical and chemical variables of the soils. All of these results indicate that, within the chronosequence
analyzed, the velocity and direction of the floristic composition during secondary succession was influenced not
only by the time of their abandonment, but also by a wide range of environmental variables.

Keywords: secondary forests, floristic, secondary succession.

NASCIMENTO, L.M., SAMPAIO, E.V.S.B.,, RODAL, M.J.N., SILVA, S.I. & LINS ¢ SILVA, A.C.B. Regeneragiio
natural de mata em dreas de cana abandonadas no nordeste do Brasil: mudancas floristicas. Biota Neotrop.
12(4): http://www.biotaneotropica.org.br/v12n4/pt/abstract?article+bn02012042012

Resumo: Com objetivo de detectar mudangas floristicas ao longo da sucessio secundaria e subsidiar futuros
projetos de recuperagao florestal foi realizado levantamento floristico de seis areas de floresta secundaria (capoeira)
de 12 ¢ 20 anos em Pernambuco. Foram registradas 206 espécies, sendo 136 nas capoeiras de 12 anos ¢ 161 nas
de 20 anos. Fabaceae e Myrtaceae foram as familias mais importantes, aumentando no niimero de espécies com
aidade de regeneragdo. Do total de espécies, 115 foram arvores, 48 arbustos, 16 herbaceas e 24 trepadeiras, sem
diferenga significativa por idade de regeneragdo. Analise de NMDS indicou a separagdo dos grupos floristicos das
florestas maduras e das capoeiras, assim como a formagao de subgrupos de capoeiras (SF1-2-3 e SF4-5-6) com
idade de regeneracao distinta. A analise de similaridade ANOSIM mostrou que os grupos formados apresentaram
composi¢ao floristica significativamente distintas (R = 0.96) e 63% de dissimilaridade (SIMPER). Entretanto, a
presenca nas capoeiras de 67 espécies em comum com as florestas maduras indicam uma tendéncia de convergéncia
floristica. A analise de DCA do componente arboreo e dos outros habitos sugere que a separagdo dos subgrupos
por idade estaria correlacionada com variaveis edaficas fisicas e quimicas. Todos esses resultados indicam que,
numa analise de cronossequéncia, ndo apenas o tempo de abandono, mas todas as variaveis ambientais influenciam
a velocidade ¢ dire¢do de formagao da composigao floristica durante a sucessdo secundaria.

Palavras-chave: capoeira, flora vascular, sucessdo secundaria.
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Introduction

The degradation and destruction of natural habitats figure
among the principal modern threats to biodiversity (Primack 2008).
With the acceleration of the conversion of forests into pasture lands
and agricultural fields in recent decades in Latin America (Geist &
Lambin 2001) it has come to the point that mature forests altered
by anthropogenic actions and regenerating secondary forests now
compose approximately half of all remaining forest areas in the
tropics (International... 2002). On the other hand, large areas of
formerly cleared lands have also been abandoned and are evolving
into secondary forests (Wright 2005).

Fragments of mature and secondary forests can be found in many
landscapes otherwise dominated by agriculture or pasture lands. This
situation can be seen, for example, in the Brazilian Atlantic Forest
biome that has suffered negative impacts from a number of economic
cycles, resulting in significant landscape modifications and ecosystem
destruction (Dean 2002). The conservation of the Atlantic Forest and
its biodiversity now presents a significant challenge to conservation
efforts, principally due to its advanced state of forest substitution,
and depends on the protection of the remaining fragments of mature
forest (Tabarelli & Gascon 2005) and the correct management of
regenerating forests after abandonment (Dent & Wright 2009). The
Atlantic Forest now persists on only between 11% and 16% of its
original land area coverage, and even these remnants are extremely
fragmented (Ribeiro et al. 2009). This once extensive forest is
currently composed of just a few well-preserved mature forest sites
with numerous areas of varying ages with diverse use-histories
undergoing secondary succession, and these are often surrounded
by matrixes of cultivated areas and pasturelands (Ranta et al. 1998,
Trindade et al. 2008).

Anumber of workers have pointed out the importance of secondary
forests: as biodiversity reservoirs within fragmented landscapes
(Chazdon 1998, 2003, Letcher & Chazdon 2009); as sources of
sustenance for wildlife (Parry et al. 2007, Herrera-Montes & Brokaw
2010), providing sites for conservation of rare and endemic species
(Liebsch et al. 2008) and wood and non-wood products (Chazdon
& Coe 1999); in the accumulation of biomass (Gehring et al. 2004,
Grace 2004, Feldpausch et al. 2007); for controlling carbon emissions
(Feldpausch et al. 2005); and for diminishing pressure on natural
habitats (Wright & Muller-Landau 2006).

The structural attributes of tropical forests such as density,
biomass, richness, diversity, and composition can slowly recover
after significant natural or anthropogenic disturbances (Brown &
Lugo 1990, Guariguata & Ostertag 2001, Chazdon 2003, Finegan &
Nasi 2004), but an important question in terms of our understanding
of successional processes of secondary forests is if their floristic
composition also tends to converge towards that of nearby
mature forests or if they maintain their differences. According to
Chazdon et al. (2009), convergence seems to be related to the level
of anthropogenic disturbance, the duration of the time that the area
was used, and the regional landscape context. The interrelations of
these parameters make the outcomes of succession less predictable,
and measurable differences in the floristic compositions of secondary
forests may persist even centuries after they have been abandoned
and left to recuperate (Finegan 1996, Aide et al. 2000, Denslow &
Guzman 2000, Calvo et al. 2002, Ribas et al. 2003).

Previous researchers (refer to a review by Guariguata & Ostertag
2001) have demonstrated that a number of factors influence the
recuperation of the floristic composition after disturbances, although
many questions still remain unanswered due, in large part, to the
idiosyncratic, non-directional, and largely unpredictable processes
of succession in tropical forests (Letcher & Chazdon 2009).

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012

The present work analyzed the floristic composition of 12 and
20-year-old secondary forests (known in northeastern Brazil as
capoeiras) growing within a landscape dominated by sugarcane
plantations and compared them with mature forest fragments of
various sizes and showing varying degrees of disturbance, with the
intention of addressing two basic questions: 1) Do 12 and 20-year-old
secondary forest tend to floristically converge to resemble neighboring
mature forests? 2) Is their time of abandonment/recuperation the
principal factor determining this conversion process?

Materials and Methods

Weekly collections were made between June/2006 and July/2009
in six secondary forest fragments (capoeiras) belonging to the
Usina Sao José (USJ) sugar refinery in Igarassu, Pernambuco State
(PE), Brazil. The fragments were located between the geographical
coordinates 07° 41° 04.9” and 07° 54’ 41.6” S and 34° 54’ 17.6”
and 35° 05° 07.2” W, within a total area of approximately 280 km?
(Figure 1); 88% of that area was occupied by a monoculture of
sugarcane (Trindade et al. 2008). The six forest fragments had sizes
that varied from 5 to 11 ha, and they were up to 300 m from mature
forest fragments, the latter being considered mature in not having
suffered any clear-cutting for at least 60 years.

The local climate is of the type As’ (Koppen 1936), characterized
as hot and humid, with an average annual rainfall rate of 1687 mm,
average temperature of 24.9 °C, and a dry season lasting more than
three months (Schessl et al. 2008). The predominant geological
formation in the area is the Barreiras Formation of the plio-
Pleistocene (the most extensive geologic formation in this region of
the coast) that comprises nonconsolidated sandy-clay sediments of
continental origin (Companbhia... 2003). The landscape is dominated
by coastal plateaus 40 to 160 m above sea level that are cut by deep
and narrow valleys whose sides have inclinations greater than 30%
(Companhia... 2003). The regional vegetation is classified as Dense
Ombrophilous Lowland Forest (Veloso et al. 1991).

Site selections considered the approximate ages of the secondary
forest (capoeira) remnants based on the vegetational characteristics
captured in aerial photographic sequences (CONDEPE/FIDEM)
covering the decades of 1960, 1970, and 1980 (at a scale of 1: 30,000),
as well as satellite images acquired in 2005 and disturbance histories
from the 1990s obtained from interviews with long-time residents
in the area.

Of the six secondary forest sites examined, three had been
undergoing natural regeneration for approximately 12 years (sites
1, 2 and 6) and three had regenerated for 20 years (sites 3, 4 and
5) after suspending sugarcane cultivation during the 1980s. When
they were selected in 2006, the six areas had shrub/arboreal canopy
physiognomies varying from 6 to 18 m in height.

Botanical material was collected, using traditional techniques
(Mori et al. 1989), crisscrossing the fragment in random walks
(Filgueiras et al. 1994) and also examining each plant within one
hundred and eighty 10 x 10 m plots installed in the six fragments (30
plots in each fragment). In each fragment, the whole fragment was
surveyed, including edge and interior areas. Growth habits examined
were arboreal (diameter at breast height, DBH > 15 cm), shrub/
subshrubs and terrestrial herbs (DBH < 15 cm), epiphytic herbs and
woody lianas, all with reproductive parts, whether flowers or fruits.
Seedlings or saplings of arboreal species were not included.

Soil samples were collected in each plot from the first 20
centimeters below the surface and analyzed in terms of their soil
texture (sand, silt, and clay), pH in water, P, K*, Ca*", Mg*', and
extractable AI**, according to protocols described in the Manual of
Soil Analysis Methods (Embrapa 1997).

http://www.biotaneotropica.org.br
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Figure 1. Location of 12-year (SF1, SF2 and SF6) and 20-year secondary forests (SF3, SF4 and SF5) and of mature forests (MF1 = Silva (2004), MF2 = Rocha et al.
(2008), MF3 = Silva et al. (2008)) in Usina Sao Jos¢, Igarassu municipality, Pernambuco state, Brazil.

Reference collections were incorporated into the Geraldo Mariz
Herbarium (UFP), with duplicates to the Dardano de Andrade Lima
Herbarium (IPA). Species identifications were made by specialists at
different Brazilian institutions and by comparisons with collections
deposited at the Professor Vasconcelos Sobrinho (PEUFR) and IPA
herbaria.

A species list was prepared, listed according to family, with
information about plant habits, localities of occurrence, and their
herbarium collection numbers. The classification of the angiosperm
families followed the recommendations of the APG III (Angiosperm...
2009), and those of the pteridophytes followed Smith & Wolf (2006),
with modifications as presented by Smith et al. (2008). The authors’
names and scientific names were confirmed using The International
Plant Names Index (www.ipni.org) database.

Statistical differences in the soils were tested using one-way
ANOVA (Stat Soft 2001). Values were transformed before analysis

http://www.biotaneotropica.org.br

if they did not exhibit normal distribution or variance homogeneity,
following Sokal & Rohlf (1995).

The G test (Sokal & Rohlf 1995) was used to identify changes in
the species richness of each plant habit between the 12 and 20-year-
old secondary forests.

The floristic compositions of the arboreal component of mature
forest fragments in the study area were obtained from the works
of Silva (2004), Rocha et al. (2008), and Silva et al. (2008), which
included all trees with DBH > 15 cm, similarly to the present study.
Four types of analyses were performed to examine the arboreal
habit data (NMDS, ANOSIM, SIMPER and DCA-Detrended
Correspondence Analysis), utilizing the PAST 2.01 (Hammer et al.
2001) and PC-ORD version 4.0 software program (McCune &
Mefford 1999).

The NMDS analysis (Non-metric Multi-dimensional Scaling)
was used to analyze the degree of floristic difference between the
two secondary forest ages (12 and 20-year-old), and between those

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012
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and nearby mature forests. To that end, a binary matrix (presence/
absence) of the secondary forests (115 species) and the mature forests
(171 spp.) was constructed. Infra-specific taxa or those without precise
identification to the species level (listed as “sp.”, “cf.” or “aff.”),
which occurred in at least two areas, were excluded from analysis,
resulting in a matrix of 136 species. In the analysis, the Jaccard
(J) index coefficient was applied to generate a graph (Legendre &
Legendre 1998).

The non-parametric analyzis ANOSIM (Clarke 1993) was
also performed, com 10,000 permutations, aiming at confirming
the significance of the groups formed by the NMDS analysis. This
method generates a global R-statistic, which is a measure of the
distance between groups. An R-value close to 1 indicates strongly
dissimilar assemblages, while an R-value close to zero indicates
that assemblages are scarcely distinguishable (Clarke 1993). These
R-values were used to compare floristic assemblages between
secondary vegetation ages. Where ANOSIM revealed significant
differences between groups, Similarity percentages (SIMPER)
analysis was used to identify those species that contributed most
to the observed assemblage distinction (Clarke 1993). Cumulative
contributions were cut arbitrarily at 50%. Species with the highest
dissimilarity to standard deviation ratios were identified as good
discriminators for each comparison (Clarke 1993).

A third analysis (DCA) was applied to determine correlations
between the species distributions and environmental variables. Data
concerning the presence/absence (0-1) of the arboreal species (115
spp.) and the set of other habits (shrubs, herbs, and woody lianas =91
spp.) were used to form two primary matrices. A categorical variable
matrix was created based of the average values of the chemical (pH,
P, K*, Ca?, Mg*, AI*") and physical (percentages of sand, clay, and
silt) analyses of the soils and with the time of vegetation recuperation
(12 and 20 years). The Pearson and Kendall correlation was applied to
evaluate the representativeness of the variables on the axes; r values
> (.70 were considered high (Cohen 1988, Dancey & Reidy 2006).

Results

Sixty-six families, 120 genera, and 206 species were recorded
in the six secondary forests at the USJ. Fifty families and 136
species were identified in the 12-year-old areas, and 57 families and
161 species were encountered in the 20-year-old areas (Table 1),
which represented an approximately 15% increase in the number
of species. Of the 206 species encountered, 115 were trees (56%),
48 shrubs (23%), 16 herbs (8%), 24 woody lianas (12%), and three
were epiphytes (1.5%) (Table 2). In spite of the fact that there was
a 20% increase in the number of arboreal species in the 20-year-old

Table 1. Species recorded in six secondary forests (three 12-year and three 20-year old regeneration forests) and mature forests (Silva 2004, Rocha et al. 2008,

Silva et al. 2008) in Usina Sao José, Igarassu municipality.

Species Growth form 12 years 20 years Mature

Alliaceae

Hippeastrum stylosum Herb. herb X
Anacardiaceae

Mangifera indica L. tree

Tapirira guianensis Aubl. tree X X X

Thyrsodium spruceanum Benth. tree
Annonaceae

Anaxagorea dolichocarpa Sprague & Sandwith tree X X

Annona montana Macfad. tree X

Guatteria pogonopus Mart. tree X X

Guatteria schomburgkiana Mart. tree X X X

Guatteria sp. tree X

Xylopia frutescens Aubl. tree X X X
Apocynaceae

Allamanda cathartica L. woody liana X X

Allamanda sp. woody liana X

Aspidospema discolor A.DC. tree X

Himathanthus phagedaenicus (Mart.) Woodson tree

Rauvolfia grandiflora Mart. ex A.DC. shrub X X X

Rauvolfia ligustrina Willd. ex Roem. & Schult. shrub

Tabernaemontana salzmannii A.DC. tree X
Araliaceae

Schefflera morototoni (Aubl.) Maguire, Steyerm. & Frodim tree X X X
Arecaceae

Acrocomia sclerocarpa Mart. palm tree X X

Bactris ferruginea Burret palm tree X

Desmoncus polyacanthos Mart. woody liana X

FElaeis guineensis A.Chev. palm tree X X
Aspleniaceae

Asplenium sp. herb X

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012
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Table 1. Continued...

Species Growth form 12 years 20 years Mature

Asteraceae

Chromlaena sp. shrub X

Conocliniopsis prassifolia (DC.) R.M.King & H.Rob. shrub X

Conyza sumatrensis (Retz.) E. Walker shrub

Tilesia baccata (L.) Pruski shrub X

Verbesina macrantha A .Rich. shrub X

Vernonia brasiliana (L.) Druce shrub X
Bignoniaceae

Adenocalymma sp. woody liana X

Lundia cordata (Vell.) DC. woody liana X
Boraginaceae

Cordia multispicata Cham. shrub X

Cordia nodosa Lam. shrub X

Cordia polycephala (Lam.) .M. Johnst. tree X

Cordia sellowiana Cham. tree X X

Cordia superba Cham. tree X X

Tournefortia candidula (Miers) .M. Johnst. shrub X

Boraginaceae 1 shrub X
Burseraceae

Protium arachouchini (Aubl.) Marchand tree X

Protium giganteum Engl. tree X

Protium heptaphyllum L. Marchand tree X X X

Tetragastris catuaba Soares da Cunha tree X
Canabaceae

Trema micrantha (L.) Blume tree X X X
Celastraceae

Maytenus distichophylla Mart. ex Reissek tree X X X

Maytenus obtusifolia Mart. tree X
Chrysobalanaceae

Hirtella racemosa Ruiz & Pav. shrub X X
Clusiaceae

Clusia nemorosa G.Mey. tree X

Symphonia globulifera L 1. tree

Vismia guianensis (Aubl.) Pers. tree X X X
Coclospermaceae

Cochlospermum vitifolium Spreng. tree X
Convolvulaceae

Ipomoea alba L. woody liana X X
Cyperaceae

Cyperus rotundus L. herb X X
Dilleniaceae

Davilla aspera (Aubl.) Benoist woody liana X

Doliocarpus dentatus (Aubl.) Standl. woody liana X

Tetracera breyniana Schltdl. woody liana X
Dryopteridaceae

Cystopteris sp. herb X
Erythroxylaceae

Erythroxylum citrifolium A. St.-Hil. shrub X

Erythroxylum mucronatum Sw. shrub X
Euphorbiaceae

Croton floribundus Spreng. tree X

Pera ferruginea (schott) Mull. Arg. tree X X X

Pogonophora schomburgkiana Miers ex Benth. tree X X

Sapium glandulosum (L.) Morong tree X
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Table 1. Continued...

Species Growth form 12 years 20 years Mature

Fabaceae-Caesalpinoideae

Chamaecrista ensiformis (Vell.) H.S.Irwin & Barneby tree X

Apuleia leiocarpa (Vogel) J.F. Macbr. tree X

Dialium guianense (Aubl.) Sandwith tree X X

Sclerolobium densiflorum tree X

Senna georgica H.S. Irwin & Barneby shrub X X

Senna quinquangulata (L.C.Rich.) H.S.Irwin & Barneby woody liana X

Swartzia pickelii Killip ex Ducke tree X X X

Fabaceae-Caesalpinoideae 1 tree X
Fabaceae-Mimosoideae

Albizia polycephala (Benth.) Killip. tree X X

Albizia saman (Jacq.) F. Muell. tree X X

Inga blanchetiana Benth. tree

Inga capitata Desv. tree X

Inga cayennensis Sagot ex Benth. tree X

Inga flagelliformis (Vell.) Mart. tree X X

Inga ingoides (Rich.) Willd. tree X

Inga laurina (Sw.) Willd. tree X

Inga thibaudiana DC. tree X X X

Inga striata Benth. tree X

Parkia pendula (Willd.) Benth. ex Walp. tree X

Plathymenia foliolosa Benth. tree X

Plathymenia reticulata Benth. tree X X

Fabaceae-Mimosoideae 1 woody liana X X

Fabaceae-Mimosoideae 2 tree X
Fabaceae-Papilionoideae

Andira fraxinifolia Benth. tree X X

Andira nitida Mart. ex Benth. tree X X

Bauhinia microstachya (Raddi) J.F. Macbr. shrub X

Bowdichia virgilioides Kunth tree X X X

Desmodium axillare (Sw.) DC. herb X

Dioclea virgata (L.C.Rich.) Amshoff woody liana X

Dioclea sp. woody liana X

Diplotropis purpurea (Rich.) Amshoff. tree X

Indigofera suffruticosa Mill. shrub X

Machaerium hirtum (Vell.) Stellfeld tree X

Machaerium salzmannii Benth. tree X

Phanera outimouta (Aubl.) L.P. Queiroz woody liana X

Pterocarpus rohrii Vahl tree X

Stylosanthes guianensis (Aubl.) Sw. shrub X

Fabaceae-Papilionoideae 1 shrub X

Fabaceae-Papilionoideae 2 tree

Fabaceae-Papilionoideae 3 tree X

Fabaceae-Papilionoideae 4 shrub X
Heliconiaceae

Heliconia sp. herb X X
Hernandiaceae

Sparattanthelium botocudorum Mart. shrub X X X
Lauraceae

Ocotea gardneri Mez tree

Ocotea glomerata (Nees) Mez tree X X X

Ocotea limae Vattimo tree X X
Lecythidaceae

Lecythis pisonis tree X
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Table 1. Continued...

Species Growth form 12 years 20 years Mature
Eschweilera ovata (Cambess.) Miers. tree X X X
Gustavia augusta L. tree X X X
Loganiaceae
Strychnos bahiensis Krukoff & Barneby shrub X X
Loranthaceae
Struthanthus sp. 1 shrub X
Struthanthus sp. 2 shrub
Malpighiaceae
Byrsonima sericea DC. tree X X X
Malpighiaceae 1 woody liana
Malvaceae
Apeiba tibourbou Aubl. tree X X X
Eriotheca crenulaticalyx A .Robyns tree X
Guazuma ulmifolia Pers. tree X X
Luehea paniculata Mart. tree X X
Luehea ochrophylla tree X
Triumfetta semitriloba Jacq. shrub X X
Melastomataceae
Clidemia capitellata (Bonpl.) D.Don. shrub X X
Clidemia hirta Cong. shrub X
Henriettea succosa (Aubl.) DC. tree X X
Miconia albicans (Benth.) Triana shrub X X X
Miconia ciliata (Rich.) DC. shrub X X X
Miconia minultiflora (Bonpl.) DC. tree X X X
Miconia prasina (Sw.) DC. tree X X X
Meliaceae
Trichilia lepidota Mart. tree X X
Monimiaceae
Siparuna guianensis Aubl. tree X X
Moraceae
Artocarpus heterophyllus Lam tree X
Brosimum guianense (Aubl.) Huber tree X X X
Brosimum rubescens Taub. tree X
Sorocea hilarii Gaudich. tree X X
Myrsinaceae
Rapanea guianensis Aubl. tree X X
Myrtaceae
Calyptranthes brasiliensis (Aubl.) DC. tree X X
Campomanesia dichotoma (O. Berg.) Mattos tree X X
Eugenia candolleana (O. Berg) Kiaersk. tree X X
Eugenia florida DC. tree X
Eugenia punicifolia (Kunth) DC. tree X
Eugenia sp. tree X X
Mpyrcia bergiana O. Berg. tree X
Mpyrcia guianensis (Aubl.) DC. tree X X
Mpyrcia racemosa Barb. Rodr. tree X X X
Myrcia splendens (Sw.) DC. tree X
Mpyrcia sylvatica (G. Mey.) DC. tree X X X
Myrcia tomentosa (Aubl.) DC. tree X X
Psidium araca Raddi tree X
Psidium guineense Sw. tree X X
Psidium guajava L. tree
Nyctaginaceae
Guapira laxa (Netto) Furlan tree X X X
Guapira nitida (Schmidt) Lundell tree X X
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Species Growth form 12 years 20 years Mature
Guapira opposita (Vell.) Reitz tree X X
Neea sp. tree X
Ochnaceae
Ouratea hexasperma (A.St.-Hil.) Baill. tree X
Ouratea polygyna Engl. tree X
Olacaceae
Schoepfia brasiliensis A. DC shrub X
Orchidaceae
Orchidaceae 1 herb X
Orchidaceae 2 herb X
Passifloraceae
Passiflora alata Curtis woody liana X
Peraceae
Chaetocarpus myrsinites Baill. tree X
Piperaceae
Piper arboreum Aubl. shrub X X
Piper colubrinum (Link ex Kunth) Link ex C. DC. shrub X
Piper marginatum Jacq. shrub X X
Phyllanthaceae
Margaritaria nobilis L.f. tree X
Poaceae
Lasiacis sorghoidea (Ham.) Hitchc. & Chase herb X
Urochloa fusca (Sw.) B.F. Hansen & Wunderlin herb X X
Poaceae 1 herb X
Poaceae 2 herb X
Poaceae 3 herb X
Poaceace 4 herb
Poaceae 5 herb X
Polygalaceae
Bredemeyera sp. woody liana X
Polygonaceae
Coccoloba laevis Casar. tree
Coccoloba mollis Casar. tree X X X
Pteridaceae
Pellaea sp. herb X
Rhamnaceae
Colubrina glandulosa Perkins tree X
Rubiaceae
Alseis floribunda Schott tree X X X
Alseis pickelii Pilg. & Schmale. tree
Genipa americana L. tree
Palicourea crocea (Sw.) Roem. & Schult. shrub X X
Posoqueria sp. tree X
Psychotria barbiflora DC. shrub X X
Psychotria bracteocardia (DC.) Mull. Arg. shrub X
Psychotria capitata Ruiz & Pav. shrub X
Psychotria carthagenensis Jacq. tree X
Psychotria hoffimannseggiana (Willd. ex Roem. & Schult.) shrub X X
Sabicea grisea Cham. & Schltdl. woody liana X
Rubiaceae 1 shrub X
Rubiaceae 2 shrub X
Rubiaceae 3 shrub X
Rubiaceae 4 shrub X
Rutaceae
Hortia arborea Engl. tree X
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Table 1. Continued...

Species Growth form 12 years 20 years Mature
Zanthoxylum rhoifolium Lam. tree X X
Salicaceae
Banara brasiliensis (Schott) Benth. tree X
Banara guianensis Aubl. tree X
Casearia arborea (Rich.) Urb. tree X
Casearia hirsuta Sw. tree X X
Casearia javitensis Kunth tree X X X
Casearia sylvestris Sw. tree X X X
Sapindaceae
Allophylus edulis (A.St.-Hil., Cambess. & A.Juss.) Radlk. tree X X X
Cupania oblongifolia Mart. tree X X
Cupania paniculata Cambess. tree X X
Cupania racemosa (Vell.) Radlk. tree X X X
Cupania revoluta Radlk. tree X X X
Paullinia pallida L. woody liana X
Paullinia pinnata L. woody liana X X
Paullinia trigona Vell. woody liana X X
Serjania salzmanniana Seem. woody liana
Talisia elephantipes Sandwith tree X
Talisia esculenta (A. St.-Hil) Radlk. tree
Sapindaceae 1 woody liana X X
Sapotaceae
Diploon cuspidatum (Hoehne) Cronquist tree X
Pouteria bangii (Rusby) T.D.Penn. tree X
Pouteria gardneri (Mart. & Miq.) Baechni tree X X X
Pouteria grandiflora (A.DC.) Baehni tree X
Pouteria peduncularis (Mart. & Eichler ex Miq.) Bachni tree X
Pouteria reticulata (Engl.) Eyma tree X
Pradosia lactescens (Vell.) Radlk. tree X
Sapotaceae 1 tree X X
Sapotaceae 2 tree
Scrophulariaceae
Scrophulariaceae 1 shrub X
Simaroubaceae
Simarouba amara Aubl. tree X X X
Smilaccaceae
Smilax sp. woody liana X
Solanaceae
Solanum asperum Rich. shrub X X
Solanum paludosum Moric. shrub X
Solanum sp. shrub X
Solanaceae 1 shrub X
Trigoniaceae
Trigonia nivea Cambess. woody liana X
Urticaceae
Cecropia pachystachya Trécul tree X X X
Verbenaceae
Aegiphila pernambucensis Moldenke shrub X
Aegiphila vitelliniflora Walpers. shrub X X
Lantana camara L. shrub
Violaceae
Amphirrhox longifolia (A.St.-Hil.) Spreng. tree X X
Paypayrola blanchetiana Tul. tree X X
Family undetermined
Undetermined tree X
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secondary forest, there were no significant overall differences in
terms of the habits of the plants in the two regeneration ages (G test,
p =0.55, Table 2).

The NMDS analysis, applied for all arboreal species of secondary
forests (12 and 20 years) and mature forests, revealed the formation
of three groups, with stress of 0.093 (Figure 2). The first group was
composed by the 12-year secondary forests (SF 1, 2 and 3), the second
by the 20-year secondary forests (SF 4, 5 and 6), and the third, by
mature forests (Silva 2004, Rocha et al. 2008, Silva et al. 2008).

When the ANOSIM was performed, the three groups previously
formed by NMDS were found to be significant (R = 0.983,
p = 0.0036), with dissimilarity (SIMPER) of 63%. The two groups
composed by secondary forests (SF 1-2-3 and SF4-5-6) differed in
floristic composition, with dissimilarity of 57%. Floristic differences
were larger when 12-year secondary forest group was compared
to mature forests (MF 1-2-3), with R = 1 and dissimilarity of 78%
(Table 3). The high dissimilarity on floristic composition between
mature and secondary forests was shaped by the presence of tree
species exclusive to mature forests, such as: Aspidosperma discolor,
Chamaecrista ensiformis, Parkia pendula, Inga blanchetiana, I.
capitata, Pouteria bangii, P. peduncularis.

The physical and chemical parameters of soil varied significantly
between the secondary forest (p < 0.05), regardless of age. The
secondary forests differed significantly (p <0.05) in their soil physical
and chemical parameters and the differences were not related to the
forest age. SF1, SF2, and SF3 (20-years) had similar values differing
from SF6 (12-years), SF4, and SF5 (Table 4).

This separation of the secondary forests independent of their times
of recuperation as observed in the grouping analysis (sub-groups
A and B) was confirmed by the DCA analysis, indicating on axis
I (eigenvalue = 0.43) that the concentrations of K* (r = 0.92), Ca*
(r=0.64), Mg> (r = 0.83), and the percentages of clay (r=0.89) and
silt (r = 0.96) were responsible for the formation of the secondary
forest groups 1-2-3, while pH (r = —0.74) and sand (r =-0.93) were
responsible for the formation of the secondary forest groups 4-5-6
(Table 4; Figure 3a).

Table 2. Number of families and species of different growth habits in six
secondary forests (three 12-year and three 20-year old regeneration forests)
in Usina Sao José, Igarassu municipality, Pernambuco state, Brazil (G test,
2.09, p = 0.55, non-significant).

. 12 years 20 years
Habit Families Species Families  Species
Tree 31 78 (57,4%) 34 98 (60,8%)
Shrub 16 35 (25,7%) 15 35(20,5%)
Herb 4 7 (5,1%) 9 13 (8,1%)
Woody liana 9 16 (11,8%) 10 17 (10,5%)
Total 50 136 57 161

Table 3. Values of R obtained in the similarity analysis (ANOSIM, upper
diagonal) and percentages of dissimilarity (SIMPER, lower diagonal) between
areas, using binary data of the arboreal component of of 12-year (SF1, SF2 and
SF6) and 20-year secondary forests (SF3, SF4 and SF5) and mature forests
(MF1= Silva (2004), MF2 = Rocha et al. (2008), MF3 = Silva et al. (2008))
in Usina Sdo José, Igarassu, Pernambuco, Brazil.

Group SF 1-2-3 SF 4-5-6 MF 1-2-3
SF 1-2-3 0 0.963 1
SF 4-5-6 57% 0 1
MF 1-2-3 78% 53% 0

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012

The DCA analysis for the other plant habits indicated the
formation of two groups with distinct ages (Figure 3b). On axis 1
(eigenvalues = 0.82) there was a correlation of the first group (SF
1-3) with variables K* (r = 0.57), clay (r = 0.68), and silt (r = 0.69)
and of the second group (SF 2-4-5-6) with pH (r =-0.97) and sand
(r=-0.69), Table 4.

Discussion

The difference in the numbers of families between the two
regenerating forest ages may seem small, although the presence
of families typical of mature forests (such as Aspleniaceae,
Dryopteridaceae, Orchidaceae, and Pteridaceae) in the oldest sites
and the increases in the numbers of species of Fabaceae, Myrtaceae,
Annonaceae, and Sapotaceae indicated that there was a significant
floristic enrichment over the years — even though this was not as
notable when considering the plant habits.

The occurrence of a large number of species (206) in secondary
forests with different times since abandonment within the same
landscape, experiencing the same climate, geology and history, could
be attributed to spatial heterogeneity, which allows that a high number
of plant species persists due to the high resource supply (Tilman &
Pacala 1993). According to Connell (1978), different successional
stages can be seen as moderately disturbed scenarios, in which
disturbance occurs with moderate frequency, duration and intensity,
enabling that pioneer and secondary species cohabit the same area,
resulting in larger species richness, when compared to less disturbed
sites (Castillo-Campos et al. 2008).

The low level of floristic similarity between the secondary and
mature forests indicates that they are in distinct successional stages and
corroborates with the hypothesis that the recuperation of the floristic
composition of secondary forests occurs only slowly (Chazdon 2003,
Chazdon et al. 2009, Piotto et al. 2009, Powers et al. 2009). However,
the sharing of 68 arboreal species between the secondary and mature
forests suggests that the flora of the secondary forests at the USJ tends
to convergence to that of the mature forests — as has been observed

0.2
Stress 0.093
0.1
N
]
© [ J
% FM3
o
[e]
(@]
0.0
.FM1
~0.1 : : FM2
-04 0.0 0.4

Coordinate 1
Figure 2. NMDS analysis, using the index of Jaccard, of 12-year (SF1, SF2
and SF6) and 20-year secondary forests (SF3, SF4 and SF5) and mature
forests (MF1= Silva (2004), MF2 = Rocha et al. (2008), MF3 = Silva et al.
(2008)) in Usina Sao José, Igarassu municipality, Pernambuco state, Brazil.
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Figure 3. Ordination diagrams (DCA) of trees (a, eigenvalue = 0.43, 0.12) and shrubs, herbs and woody lianas (b, eigenvalue = 0.82, 0.24) of 12-year (SF1,
SF2 and SF6) and 20-year secondary forests (SF3, SF4 and SF5) in Usina Sao José, Igarassu municipality, Pernambuco state, Brazil.

in other tropical forests (Guariguata et al. 1997, Pefia-Claros 2003,
Capers et al. 2005, Carim et al. 2007, Chazdon et al. 2007, 2009,
Liebsch et al. 2007, Castillo-Campos et al. 2008, Norden et al. 2009,
Lebrija-Trejos et al. 2010).

The formation of secondary forest groups composed of distinct
regeneration ages, as observed in the grouping analysis and
ordinations of the arboreal habit, can be justified by the similarities
of the soil characteristics within the groups (which is often a
consequence of the close proximity of these areas). In terms of the

http://www.biotaneotropica.org.br/v12n4/en/abstract?article+bn02012042012

other plant habits, there is also a high correlation within the groups
that were formed, principally due to the similarities of soil textures
(with the exception of SF 2).

All of these results indicate that not just recuperation times,
but many other environmental variables influence the velocity and
direction of the formation of floristic composition during secondary
succession. Our results corroborate those reported for secondary
forests in Costa Rica (Chazdon et al. 2009), Mexico (Powers et al.
2009), and the Brazilian Amazon (Prata et al. 2010) — which also
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did not encounter any significant correlation between the forest
ages and their floristic compositions — with each locality following
a distinct and idiosyncratic path of species accumulation driven by
edaphic factors (Guariguata & Ostertag 2001), colonizing species
(Chazdon 2003, Junqueira et al. 2010), and the landscape matrix
(Bierregaard et al. 1992, Nascimento & Laurance 2006). Together
these results indicate that the preservation of conserved forest
fragments near areas undergoing regeneration permits genetic flux
and the continuity of successional processes.
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Abstract: This article investigates the folk taxonomy of four artisanal fisheries communities in Ilhabela/SP. The
local folk taxonomy shows how these fishermen identify, name and classify fish resources in the environment
exploited by them. Forty-two fishermen from four different local communities of Ilhabela were interviewed
through a structured questionnaire and photographs of fish species with occurrence for the southeast region
of Brazil. Respondents identified the 24 species listed as 50 generic names and 27 binominal specific names,
mainly related to aspects of fish species morphology such as color, shape and size. These fish were classified into
eight groups according to local criteria related to the morphology, ecology and fishing forms associated with the
capture of species. The morphological aspect was identified as the most used feature by respondents to name and
classify local fish, followed by ecological aspects such as behavior, diet and habitat. The comparison of local
criteria used for the groups was similar to the scientific taxonomy criteria, showing a detailed local ecological
knowledge by this group of fishers.

Keywords: ichthyofauna, biodiversity, biological classification, human ecology, ethnoecology, fisheries resources.

RAMIRES, M., CLAUZET, M. & BEGOSSI, A. Etnotaxonomia de peixes dos pescadores artesanais
de Ilhabela (Sao Paulo/Brasil). Biota Neotrop. 12(4): http://www.biotaneotropica.org.br/v12n4/pt/
abstract?article+bn00412042012

Resumo: Este artigo investiga a etnotaxonomia de quatro comunidades de pescadores artesanais de IThabela/SP.
A etnotaxonomia mostra como esses pescadores, identificam, nomeam e classificam os recursos pesqueiros no
ambiente explorado por eles. Quarenta e dois pescadores de quatro diferentes comunidades locais de Ilhabela
foram entrevistados através de um questionario estruturado e fotografias de espécies de peixes de ocorréncia para a
regido sudeste do Brasil. Os entrevistados identificaram as 24 espécies listadas através de 50 nomes genéricos e 27
nomes especificos binomiais, principalmente relacionados com aspectos morfoldgicos como forma, cor e tamanho.
Estes peixes foram classificados em oito grupos de acordo com critérios locais relacionados com a morfologia,
ecologia e técnicas de pesca associados a captura de tais espécies. O aspecto morfoldgico foi identificado como
o fator mais utilizado pelos entrevistados para nomear e classificar as espécies de peixes, seguidos por critérios
relacionados a ecologia das espécies tais como, dieta, comportamento e habitat. A comparag@o dos critérios
locais utilizados para os grupos foi semelhante aos critérios cientificos de taxonomia, mostrando um detalhado
conhecimento ecologico local deste grupo de pescadores.

Palavras-chave: ictiofauna, biodiversidade, classificacdo biologica, ecologia humana, etnoecologia, recursos
pesqueiros.
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Introduction

Artisanal fishing is an important economic activity in rural or
native communities which often include broad systems of knowledge
about the fish existing in the environments exploited. Berlin (1992),
based on studies of ethnobiology, emphasizes that local communities
dominate the three steps of systematic detail when folk ecological
knowledge about identification, naming and classification of local
species. When investigated these steps show the classification system
popular in the studied community that may be similar in different
environments, reflecting the universal principles of classification of
nature in different cultures (Marques 1991, Berlin 1992).

The interactions of human populations with nature can be
investigated through the study of fishing practices and use of
marine resources from the perspective of ethnoicthiology that,
according to Marques (1991), is the branch of ethnobiology that
specifically addresses the interactions between humans and fish.
In this interaction, human populations establish their criteria for
identification and naming of natural resources they use, forming
their own rating systems of nature, which can be investigated through
studies of folk biology. Local knowledge of human populations on
nature has various denominations in the literature such as: “indigenous
knowledge”, “local ecological knowledge-LEK”, “traditional
ecological knowledge-TEK” or “folk knowledge” (Posey 1986, Berlin
1992, Berkes & Folke 1998, Berkes 1999, Begossi 2004, Drew 2005).

It is considered appropriate in this article using the terminology
“local ecological knowledge” to deal with the knowledge of local
fishermen about the nature and the folk taxonomic term to speak of
local knowledge expressed by fishermen on the nomenclature and
classification of fish.

The local ecological knowledge is itself a cultural context in a
given environment. Learning this kind of knowledge takes place,
overall, by direct observation of natural phenomena and experience
from the activity of natural resources exploitation. According to
Diegues (1995), local knowledge about nature is a set of knowledge
and know-how. From this perspective, studying human populations’
knowledge about the natural world is to understand the relationship
between knowledge and action of local populations ahead the natural
resources exploited and managed by them.

Studies comparing the classical and folk taxonomies, describing
the criteria used by both for classifying organisms, have being
developed especially in recent decades and reveal principles of
organization and classification of nature in different cultures (Berlin
1992, Faulkner & Silvano 2003). Among these studies, we can
mention Marques (1991, 2001) in estuarine-lagoon complex Mundau-
Manguaba (Alagoas); Begossi & Garavello (1990) in the Tocantins
River (Amazon); Begossi & Figueiredo (1995) in Buizios Island (SP)
and Sepetiba Bay (RJ); Paz & Begossi (1996) in the Bay of Sepetiba
(RJ), Costa Neto & Marques (2000) with fishermen of Siribinha (BA);
Seixas & Begossi (2001) on the Ilha Grande, Coastal southeastern
Brazil; Mourao & Nordi (2002a, b) in the estuary Mamanguape (PB);
Clauzet et al. (2007) in Guaibim (BA) and Begossi et al. (2008) on
the Atlantic coast of Brazil and Amazon.

The local ecological knowledge comprises many ecological,
behavioral and classification of fish species that implies in how
fishermen manage fisheries resources. Overall, the knowledge
acquired by fishing communities is deep and rich in details, often
consistent with scientific observations. The plurality of knowledge
permeating the practices of fish populations can contribute to the
construction of scientific knowledge and strategies for conservation
of natural resources based on new local information for biological
research. Silvano & Valbo-Jorgensen (2008) propose hypothesis
testing of local ecological knowledge in order to be added to scientific
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knowledge, when local knowledge is compatible (‘“high-probability
hypothesis™) to the existing scientific research, or even when indicates
new directions for the same.

The comparison between the two forms of knowledge and the
importance of the sum of local ecological knowledge to scientific
knowledge for the conservation of social and ecological resources
of environment are highlighted in the works of Acheson (1988),
Johannes (2002) and Ruddle & Hickey (2008), among others.

Other approaches relate the local ecological knowledge and
use of natural resources to management ways and conservation.
Lopes et al. (2011a, b), for example, show how is possible using
ecological models as tool to understand the use of natural resources
and behavior of human populations and, in an even broader context,
the article of Begossi et al. (2011) is the interface between human
ecology and economic ecology, discussing economic and technical
alternatives to co-management for artisanal fishermen in areas of
environmental protection and industrial fisheries, considering the
success of initiatives of payment for environmental services (PES) in
forest areas and fisheries agreements (FAs) in the Brazilian Amazon.

This study aimed at conducting a study on the local folk taxonomy
focused on the identification and classification of fish by fishermen
who know and use marine resources in their traditional fishing
practices in the region of Ilhabela/SP.

Materials and Methods

Ilhabela is a archipelagic municipality of 12 small islands, two
slabs and the inhabited islands of Sdo Sebastido, Buzios and Vitoria. It
is located on the northern coast of Sdo Paulo, 220 km from the capital
(Sao Paulo). According to the IBGE Census (Instituto... 2011), the
population of Ilhabela municipality is 28,196 inhabitants. The city
has some special features about geography and biological richness,
source of livelihood for those who live from its fauna and flora and
for those who exploit the tourism (Merlo 2000, Maldonado 2004).

The Sao Sebastido Island is the largest island in the municipality,
348 km? and has its face towards the Sdo Sebastido channel, an
urbanized area with characteristics common to a small town: small
industries, commerce, services and concentration a greater number
of inhabitants. It is also the area where tourism is developed, with
large numbers of vacation residences, hotels, hostels, campsites, etc.
(Maldonado 1997, Calvente 1997). It is covered for the most part
by the hillside rainforest, the Atlantic Forest, with plenty of small
watersheds in steep relief, with more than 400 streams rapids, features
that give it a great tourist potential (Calvente 1997).

In the municipality of Ilhabela is located the Ilhabela State Park,
created in 1977 with 27,025 hectares, covering about 80% of the
municipal area. The park covers much of the Sao Sebastido Island,
whose limits are defined by altitudes (100m and 200m) and marine
areas, including small islands and slabs that make up the archipelago
(Maldonado 1997).

Native families remaining in the most urbanized part of the Sdo
Sebastido Island have their lives transformed by changes from the
technical progress and cultural values assimilated through tourism
and media. Other communities still live in relative isolation in some
beaches distant from the central region of the island. So-called
“isolated communities” are so considered by the urban population
due to the precariousness of access, either by land or sea, in relation
to the urban center.

In this research we conducted interviews on folk taxonomy with
artisanal fishermen from beaches Bonete, Fome, Jabaquara and
Serraria. The beach Jabaquara (north of Ilhabela) is connected by
land road of difficult transportation to the urban center; Bonete (to
the south), linked by roads that in the last 9 km become in trail of
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difficult access; Praia da Fome and Praia da Serraria are accessible
only by sea (Figure 1).

We analyzed the fishermen who developed fishing activity for
10 years or more. Fishermen were interviewed using questionnaires
and photographic material. This material consisted of a kit, consisting
of photos of 24 fish species, which often represent the main species
present in the composition of fish caught by fishermen from the
north coast of Sdo Paulo. Fish species that were part of the kit had
already been pre-determined by the researchers since this research
was part of a major research project in the area coordinated by one
of the authors (AB). Fish pictures used in this project were done by
R. A. M. Silvano, from FIFO and UFRGS, Porto Alegre, Brazil and
was described in Begossi et al. (2008). In this technique, already
used successfully in previous studies (Marques 1991, Paz & Begossi

1996, Silvano 2001, Silvano & Begossi 2002, Silvano et al. 2006),
fish photographs were given to fishermen in the same order for all
respondents, being it determined by draw. While viewing photos,
fishermen answered the following questions: 1) What is this fish? 2)
What is its name? 3) Which of these fish are relatives or in the same
family? 4) What is a relative? Subsequently, fisherman was asked to
group the photos according to his knowledge of the “kinship” of fish.

Data were analyzed qualitatively and quantitatively. Seeking to
represent the consensus among informants interviewed, responses
were analyzed as a percentage of quotes about every aspect addressed.
Most of the answers or the most frequently mentioned aspects were
considered as most relevant information on the local ecological
knowledge (Paz & Begossi 1996, Silvano & Begossi 2005). The local
information was compared with the scientific literature on compared

Caraguatatuba
[101]
Porto Novo
Praia do Jabaquara
Praia da Fome
SP - 131
5 [sP-131]
Sebastido SP - 131
llhabela
[101] [101]
Maresias
Praia da
“01 i Serraria
r SP - 055 Barra Velha
SP - 055
SP-131
SP - 131
Praia do Bonete

Figure 1. Communities of fishermen studied in the Ilhabela/SP.
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cognition tables, according to Marques (1991), through literature
reviews on fish species addressed in this research and discussed with
the theoretical framework of folk systematic, especially developed
in the work of Berlin (1992). Data on folk taxonomy detailed in this
article have been shown more widely in the study of Begossi et al.
(2008) who made a comparison between taxonomy of fishers from
southeast of Sao Paulo and Amazon; therefore, the results of data
analysis collected in Ilhabela can be understood as a deepening of
the analysis performed earlier by these authors.

Results and Discussion

The twenty-four species presented to the fishermen belong
to19 genera and 11 families. The nomenclature of fishermen for fish
species mostly was carried out by generic names and for some fish
has been given binominal names, resulting in 50 generic names and
27 binominal specific names (Table 1).

Most of species was named by fishermen with monotypic
generic names, the main ones: corvina/Micropogonias furnieri

Table 1. Fish Nomenclature according to the fishermen of Ilhabela. Values correspond to the number of citations in interviews (N = 42 fishermen interviewed).

Fish scientific Generic

Non-recognized

N % Binominal N %
name name fish
1. Bodianus rufus (Linnaeus, 1758) godido 22 524 godido-batata 8 19 5
caranha 1 2.4 godido-fogueira 1 24
vermelho 1 2.4 godido-papagaio 3 7.1
vermelho-caranha 1 24
2. Epinephelus marginatus (Lowe, 1834) garoupa 39 928 garoupa-legitima 1 24 0
garoupa-preta 1 24
garoupa-Sdao-Tomé 1 24
3. Epinephelus morio (Valenciennes, 1828) garoupa 8 19 garoupa-Sao-Tomé 18 42.8 1
badejo 6 143 garoupa-banana 8 19
garoupa-legitima 1 24
garoupa-vermelha 1 24
4. Caranx latus Agassiz, 1831 xaréu 35 833 xaréu-olhudo 1 24 1
xarelete 1 2.4 xaréu-cacundo 1 24
piranga 1 2.4
betara 1 2.4
5. Umbrina coroides Cuvier, 1830 betara 30 714 corvina-da-areia 5 119 0
corvina 5 119
maria-luisa 3 7.1
badejo 1 2.4
xarelete 1 2.4
6. Mycteroperca bonaci (Poey, 1860) badejo 23 548 badejo-branco 1 24 1
miracelo 13 333
badejote 2 4.8
dgua-fria 1 2.4
badejinho 1 2.4
cherne 1 2.4
7. Mugil curema Valenciennes, 1836 parati 31 738 parati-guagi 1 24 0
tainha 11 262
8. Seriola lalandi Valenciennes, 1833) olhete 32 762 olhete-verde 3 7.1 0
olho-de-boi 8 19
9. Bodianus pulchellus (Poey, 1860) godido 19 452 godido-fogueira 6 143 3
vermelho 2 4.8 godido-batata 4 95
sabonete 2 4.8 godido-vermelho 4 95
trilha 1 2.4 godido-papagaio 1 24
10. Oligoplites saliens (Bloch, 1793) guaivira 40 952 0
salteira 2 4.8
11. Pomatomus saltatrix (Linnaeus, 1766) anchova 42 100 0
12. Caranx crysos (Mitchill, 1815) carapau 23 548 xaréu-amarelo 2 48 0
Xarelete 20 46.6
13. Micropogonias furnieri (Desmarest, 1823) corvina 42 100
14. Cynoscion jamaicensis (Vaillant & Bocourt, goete 29 69 goete-da-pedra 1 2.4 3
1883) pescada 3 7.1 goete-cascudo 1 2.4
maria-mole 2 4.8 pescada-branca 1 24
betara 1 2.4 pescada-cascuda 1 24
robalo 1 2.4
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Table 1. Continued...

Fish scientific Generic N % Binominal N % Non-recognized
name name fish

15. Stegastes fuscus (Cuvier, 1830) café-torrado 20  46.6 8
tiniuna 12 28.6
corintiano 1 2.4
paru 1 2.4
peixe-frade 1 2.4
sargo 1 2.4
gudido 1 2.4

16. Scomberomorus brasiliensis Collette, Russo sororoca 25 595 cavalinha-do-norte 2 4.8 0
& Zavala-Camin cavala 11 262
olhete 1 24
olho-de-boi 1 24
olhudo 1 24
robalo 1 24

17. Centropomus parallelus Poey, 1860 robalo 41 98 1

18. Mycteroperca acutirostris (Valenciennes, 188) miracelo 29 69 0
badejo 14 333

19. Abudefduf saxatilis (Linnaeus, 1758) tiniuna 39 928 1
corintiano 5 119
paulistinha 3 7.1
porquinho 1 24

20. Euthynnus alleteratus (Rafinesque, 1810) bonito 34 80.9 bonito-pintado 4 95 0

olhete 1 2.4 bonito-pulador 2 48

bacoria 1 2.4

21. Trichiurus lepturus Linnaeus, 1758 espada 42 100 0

22. Mugil platanus Gunther, 1880 tainha 33 78.6 0
parati 11 262

23. Menticirrhus americanus (Linnaeus, 1758) betara 22 524 betara-roliga 5 119 2

perna-de-mo¢a 13 30.9 betara-preta 1 2.4

pau-de-fumo 5 119
papa-terra 1 2.4
maria-luiza 1 2.4

24. Lutjanus synagris (Linnaeus, 1758) vermelho 30 714 vermelho-cioba 6 143 2
corcoroca 3 7.1
pargo 1 2.4

Totais: 50 - 27 - -

(Desmarest, 1823), anchova/Pomatomus saltatrix (Linnaeus, 1766)
and espada/Trichiurus lepturus Linnaeus, 1758, which were called
for 100% of fishermen and showed no specific associated, as well
as the robalo/Centropomus parallelus Poey, 1860 cited by 98%
of fishermen. According to Berlin (1992) names that represent the
generic taxa are always more numerous in any folk classification
system and can be divided into monotypic and polytypic. When
the generic taxon is the terminal hierarchical level perceived by
fishermen, it is called monotypic.

Among the monotypic generic names mentioned by fishermen of
Ilhabela, 19 of them were also presented by Freire & Carvalho Filho
(2009). This work the authors present an important assessment of the
richness of Brazilian common names for reef and reef-associated
fish species, and provide an initial list of unique common names for
species studied.

Clauzet et al. (2007) conducted a study on folk taxonomy in
Guaibim/BA, using 21 fish species common to this work and found
a variety of generic names even greater than this study, being cited
122 generic and only 16 binomial names. The emphasis on generic
names found between fishermen of Ilhabela/SP and Guaibim/BA has
also been demonstrated by Begossi & Figueiredo (1995), who found
about 20% binomial names among fishermen from Buzios Island (SP)

http://www.biotaneotropica.org.br/v12n4/pt/abstract?article+bn00412042012

and Sepetiba Bay (RJ) and Seixas & Begossi (2001) at Ilha Grande
(RJ), who found 97 generic and 25 binomial names for 123 scientific
species. According to Berlin (1992), semantic terms as simple as
monotypic generic names found in Ilhabela could be related to ease
of learning language among human populations.

In addition to monotypic names, polytypic generic names (or
binomial) were also mentioned which, according to Berlin (1992), are
those subdivided into specific and invariably refer to those classes of
culturally important organisms. The polytypic most frequently cited
were: garoupa-sdo-tomé/Epinephelus morio (Valenciennes, 1828),
42.8%; garoupa-banana/Epinephelus morio (Valenciennes, 1828),
19%; godido-batata/Bodianus rufus (Linnaeus, 1758), 19% and
Bodianus pulchellus (Poey, 1860), 9.5%; godido- fogueira/Bodianus
pulchellus (Poey, 1860), 14.3%, vermelho-cioba/Lutjanus synagris
(Linnaeus, 1758), 14.3% and corvina-da-areia/Umbrina coroides
Cuvier, 1830, 11.9% respectively related to the monotypic: garoupa,
godido, vermelho and corvina.

Mourdo & Nordi (2002a) conducted a review of Brazilian
ethnoichtyological works by checking the proportionality monotypic/
polytypic existing in naming species and found that the same generic
polytypic may represent one or more species. According to these
authors, the specific folk taxa recorded in studies on folk taxonomy
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are fewer than those on generic, which was also observed in the
nomenclature of fishermen of Ilhabela (SP), generic monotypic
were majority.

Among the generic names, fishermen of [lhabela identify fish by
simple generic (Perod, betara, etc) and compound names (eg, peixe-
porco, peixe-folha, peixe-gato). Some of most frequently generic
compound names cited were: café-torrado/Stegastes fuscus (Cuvier,
1830), 46.6%; perna-de-mogal/Menticirrhus americanus (Linnaeus,
1758), 30.9%; olho-de-boi/Seriola lalandi Valenciennes, 1833, 19%;
pau-de-fumo/Menticirrhus americanus (Linnaeus, 1758), 11.9% and
Maria-Luisa/Umbrina coroides Cuvier, 1830, 7.1%.

The binomiality is given in the case of generic modifiers, ie,
when some generic name is added of a supplement name that makes
it specific. Among the binomial cited by fishermen of Ilhabela, it
was possible to identified references to as morphological such as
color (godido-fogueira, garoupa-preta, garoupa-vermelha, badejo-
branco, godidao-vermelho, xaréu-amarelo, bonito-pintado and
betara-preta) and format (xaréu-olhudo) ecological aspects such
as habitat (corvina-da-areia, goete-da-pedra e cavalinha-do-norte)
and analogies with terrestrial organisms (godido-batata e godido-
papagaio). Among the fishermen of the River Estuary Mamanguape
(PA), Mourao & Nordi (2002a) found that the popular nomenclature
of some fish results from analogies made in relation to domestic
animals or objects. Some examples include: peixe-gato, peixe-galo
and peixe-agulha, among others; however, they are not characterized
as a binomial, but as compound generic names.

According to Berlin (1992), organisms categorized into
generic taxa are identified by several morphological marked and
distinguishable features. However, organisms included in specific
categories require a more detailed observation of the morphological
aspects. Living organisms of generic taxa are usually included in
the category of life forms such as fish, trees etc. For Brown (1984),
“life forms” are sets of living beings easily or naturally recognized
in different cultures by their discontinuity in nature, generally
recognized by morphological characters. From this perspective,
trees are “life forms”; wherever the local knowledge about nature is
investigated, organisms perceived as trees are high-rank categories,
easily recognized. However, for some categories for example,
“fish”, other aquatic organisms are often included, such as turtles,
crustaceans and dolphins. According to Mourao & Nordi (2002a),
the classification of some aquatic mammals and invertebrates into
the “fish” category is due to the fact that fishermen can group these
organisms not only by morphological similarities but by sharing the
same habitat.

The categories of organisms perceived by human populations
are related to ecological salience of these classes of organisms and
may be related to certain cultural usefulness of certain organisms for
the population recognizing it, or to visibly notable features. Atran
(1999) emphasizes that human populations more distant from nature
tend to recognize a greater number of “life forms”, since under these
circumstances they do not have a detailed knowledge of living beings,
unlike a human population that lives in close relationship with natural
resources and tends to classify them into specific ranks (specific form)
and name them using binomial names. Fishermen in Ilhabela for
example, named 15 of the 24 fish species studied by binomial names.
Begossi et al. (2008) used the same 24 species studied in this work
in fishing communities on the coast of Sdo Paulo (Bertioga, [lThabela
and Ubatuba) and found that species were named by 27 generic and
54 binomial names, binomial proved to be related to salient features
of fish such as color and shape.

The use of the binomial in fish identification by fishermen of
Ilhabela may indicate the recognition of distinct categories of natural
resources and especially the close relationship of human population

http://www.biotaneotropica.org.br

with exploited fish stocks, strengthening the idea of closeness between
man and nature to create detailed popular classification systems, as
emphasized by Atran (1999).

The morphological aspect in the binomial identification of
organisms is very prominent in the literature (Berlin 1992). Studies
show that morphological characteristics of fish are a strong trend
in the composition of popular classification systems with binomial
both among fishermen in coastal communities (Begossi & Garavello
1990, Begossi & Figueiredo 1995, Clauzet et al. 2007) among
coastal fishermen in the Brazilian Amazon (Begossi et al. 2008). In
Ilhabela (SP), results of popular binomial nomenclature reinforce
the importance of morphological characteristics of organisms in folk
systematic showing the predominance of morphological characters
in fish identification, 56% binomial names being related to some
morphology aspect of named fish. The main morphological features
used by fishermen of Ilhabela for fish nomenclature were: color (37%)
and shape (18.5%).

In addition to morphology, there are also ecological criteria
for binomially such as those related to the habitat of the species.
Among fishermen of northeastern Brazil, Marques (1991) found in
Lagoon-Estuary Complex Mundau-Manguaba (AL) various local
names in reference to usual habitats of ethnospecies of the fish family
locally recognized as “Mor¢ family” (Gobiidae and Eleontridae) as
for example, Moré-de-Capim, Moré-de-Pau and Moré-de-Mangue.

Among fishermen of Ilhabela, some habitat-related criteria
binomial examples include: goete-da-pedra/Cynoscion jamaicensis
(Vaillant & Bocourt, 1883) and corvina-da-areia/Umbrina coroides
Cuvier, 1830. In relation to the ecological aspect of behavior,
fishermen of Ilhabela identified the bonito-pulador/Euthynnus
alleteratus (Rafinesque, 1810). Through association with plants were
identified garoupa-banana/Epinephelus morio (Valenceinnes, 1828)
and godido-batata/Bodianus rufus (Linnaeus, 1758) and Bodianus
pulchellus (Poey, 1860). The godido/Bodianus rufus (Linnaeus,
1758) and Bodianus pulchellus (Poey, 1860), were also associated
with other animals being identified as godido-papagaio. Binomially
criteria related to the behavior and association with other animals
and plants were also reported among fishermen in other regions of
Brazilian coast (Begossi & Garavello 1990, Marques 1991, Begossi
& Figueiredo 1995, Seixas & Begossi 2001).

In studies of fish folk taxonomy, one of the key questions is
whether the fishermen recognize and classify the various species in
different groups and their justifications. According to Paz & Begossi
(1996) and to Begossi et al. (2008) fish can be locally recognized
by fishermen as “cousins” or “relatives” and grouped into higher
categories (high-ranking) locally known as “families” (folk families).
Other folk taxonomy studies on different fishermen communities
found the local perception of fish as relatives (Clauzet et al. 2007).

Such an approach was made to fishermen of Ilhabela from the
research groups of fish that could be formed by fishermen interviewed
with the 24 species used in research and the local criteria for such
groups. Fishermen in Ilhabela formed eight fish groups based on
local criteria that are overall similar to those of scientific taxonomy.
The groups are composed of 16 species of 11 genera belonging to six
biological families: Mugilidae, Labridae, Carangidae, Pomacentridae,
Serranidae and Sciaenidae. The groups and comparison of local
criteria to the fish taxonomy are as follows (Table 2).

In all the groups formed by the fishermen, species are of the
same biological families. As for the fish identification, morphological
characters are also the main reference for fishermen to form fish
groups. In group 1 (n = 33), cited by 78.6% fishermen and made up
of Mugil curema Valenciennes, 1836 and M. platanus Gunther, 1880,
(Mugilidae): the main aspect observed by fishermen to the relationship
among fish was morphology, demonstrated by responses such as
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“same shape” and “same color”. Group 2 (66.6%, n = 28) formed
by Bodianus rufus (Linnaeus, 1758) and B. pulchellus (Poey, 1860)
(Labridae), was also identified by morphological criteria specifically
related to color and shape of these fish. From comparisons between
local groups formed by respondents and taxonomic literature,
we can see similarities between scientific characters used for fish
taxonomy and the criteria by which fishermen grouped fish. There
are correspondences, for example, morphological characters of color
and body shape, described to the scientific taxonomy to by fishermen
to group fish revealed in responses such as, “they are similar”, “they
have the same color” and “they have equal shape”. An example is
the scientific description of the species Mugil platanus Gunther,
1880 and M. curema Valenciennes, 1836 (Mugilidae) (which were
included in Group 1):

Mugilidae species were also grouped by fishermen from other
regions of the Brazilian coast, being assigned to them a relationship
according to local criteria of color, body shape, diet and habitat (Souza
& Barrella 2001, Clauzet et al. 2007, Begossi et al. 2008).

In addition to the importance of morphological characters in
the recognition of distinct fish groups, fishermen of Ilhabela also
make use of ecological (habitat and food) and behavioral criteria
(shoals/fish association) for species classification within the same
group. Group 2, for example, formed by Bodianus rufus (Linnaeus,
1758) and B. pulchellus (Poey, 1860) (Labridae) cited by 66.6%
of respondents (n = 28) was identified not only by morphological
criterion (color and shape), but also behavioral and ecological criteria
demonstrated in responses such as “living in the stone,” “go together
in the same place” among others. Such criteria were similar to those
used in scientific description of such species: . Other works on folk
taxonomy describe the use of ecological criteria by fishermen, for
example, in Guaibim/BA where the species B. pulchelus (Poey, 1860)
and B. rufus (Linnaeus, 1758) are recognized by local fishermen as
fish of the same family based on the fact that they live in the same
habitat (Clauzet et al. 2007). Group 3 Caranx latus Agassiz, 1831
and C. crysos (Mitchill, 1815) (Carangidae) cited by 66.6% of
respondents (n = 28) based primarily on the fact “going together in
shoal” and morphological similarities was also pointed out in studies
of Clauzet et al. (2007) and Begossi et al. (2008), based on the same
folk taxonomy criteria.

Mpycteroperca bonaci (Poey, 1860), M. acutirostris (Valencienes,
1828), Epinephelus marginatus (Lowe, 1834) and E. morio
(Valenciennes, 1828) belong to the family Serranidae (Figueiredo
& Menezes 1980). According to the fishermen of Ilhabela, these
species comprise two different groups: M. bonaci (Poey, 1860) and
M. acutirostris (Valencienes, 1828) in group 5 (40.5%, n=17) and
E. marginatus (Lowe, 1834) and E. morio (Valenciennes, 1828) in
group 6 (35.7%, n=15). The local criteria used for these two groups
are related to habitat and also performed consistent with the scientific
literature and previously recorded in work of Begossi et al. (2008)
among fishermen from other communities on the coast of Sdo Paulo.

The species Umbrina coroides Cuvier, 1830 and Micropogonias
Sfurnieri (Desmarest, 1823) (Sciaenidae) appeared in two different
groups, being grouped by 26.2% of fishermen as unique representatives
of group 7 (n = 11) and by 19% of fishermen as representatives of
the group 8 (n = 8), which also includes the species Cynoscion
Jjamaicensis (Vaillant & Bocourt, 1883) and Menticirrhus americanus
(Linnaeus, 1758). Even so, fishermen’s grouping criteria for two
groups corresponded to the taxonomic criteria found in the scientific
literature and also reflect the perception of similarities among
ecological aspects related to habitat and diet of such fish.

In addition to morphological, ecological and behavioral criteria
observed for formation of fish groups, there was citation of criteria
related to aspects of fishing activities of fishermen. For example,

http://www.biotaneotropica.org.br

groups 1 (Mugil curema Valenciennes, 1836 and M. platanus
Gunther, 1880, Sciaenidae) and 4 (Stegastes fuscus (Cuvier, 1830) and
Abudefduf saxatilis (Linnaeus, 1758), Pomacentridae) were justified
by citing “the same period.” This criterion relates to the seasonality
of captures of these species, which in the understanding of local
fishermen makes them “relatives” and it is also a local criterion for
classification as the others already mentioned: “going together”, “eat
the same thing” and “living together”, can also be captured together
at the same time.

In addition to seasonality, fishing technology is used by fishermen
of Ilhabela as a criterion for fish grouping. Citations like: “fishing
together,” “when fishing one, fishing another” and “when one comes
on the network, the other comes too”, used to justify the group 3
(Carangidae): Caranx latus Agassiz, 1831 and C. crysos (Mitchill,
1815), and group 8 (Sciaenidae): Umbrina coroides Cuvier, 1830,
Micropogonias furnieri (Desmarest, 1823), Cynoscion jamaicensis
(Vaillant & Bocourt, 1883) and Menticirrhus americanus (Linnaeus,
1758), demonstrate this. For fishermen, if these fish are often caught
together with the same fishing technology they are considered
“relatives.” The capture mode as a folk taxonomy criterion suggests of
local ecological knowledge about the species through the experience
acquired with fishing activities.

Overall, it may be noted that fishermen of Ilhabela differentiate
fish species and recognize different groups existing in nature. It is
evident in the results obtained the similarity between popular and
scientific classification systems. The criteria used by the fishermen
from Ilhabela to recognize and identify the fish as well as to
distinguish themselves in different groups are in agreement with
scientific taxonomy.

Conclusions

Among the many factors that influence the local classification
of fish recorded in the results, the morphological aspect is more
prominent in the popular classification system of fishing communities
studied in Ilhabela (SP). Overall, the results of folk taxonomy show
that the morphology (shape of the head and body, color and size of
fish) is the main criterion of classification in local systems surveyed.
Add up the morphology, ecological criteria related to habitat and
fish behavior and aspects of fishing activity, such as shooting mode,
totaling the representation of popular classification system of
fishermen from Ilhabela.

Finally, the recognition of fish categories based on its habitat and
behavior and fishing practices that demonstrated the fishermen of
[lhabela make this local classification system a potential knowledge
to be used in conservation initiatives and scientific research on fish
behavior. The local ecological knowledge about behavior and habitat
of species when added to that scientific can become more efficient
the conservation of different species living in the same habitat and
sharing similar habits in nature.

Considering the difficulty of biological studies unravel the
biodiversity, both in terms of collection effort and in time spent
on research and the importance of local knowledge for efficient
ways of management, it can be considered that the detailed popular
classification system demonstrated in this study suggests that
fishermen may be included in scientific studies as having important
biological and ecological information on fish, which will add in
conservation planning of fisheries resources.
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Abstract: A list of species was prepared by examining 2,772 specimens deposited in 10 Brazilian collections. A
total of 499 arctiines were recorded in 30 municipalities, 1.4% of these species are endemic to the state of Santa
Catarina. The most species-rich localities were Joinville, Sdo Bento do Sul, Seara, and Brusque. Only 15 nights
of samplings were performed in the 21st century. The deciduous forest has been extremely subsampled with
respect to Arctiinae moths compared to the other types of vegetation found in the state of Santa Catarina. For a
more comprehensive diagnostic of the species richness and composition of Arctiinae moths in Santa Catarina
state, aiming conservation strategies of vulnerable habitats and taxa, samplings are needed in many municipalities
in the state, especially in areas of deciduous forest and grasslands.

Keywords: Atlantic Forest, Brazil, faunistic inventory, species composition, species list.

FERRO, V.G., RESENDE, LM.H. & DUARTE, M. Mariposas Arctiinae (Lepidoptera: Erebidae) do estado
de Santa Catarina, Brasil. Biota Neotrop. 12(4): http://www.biotaneotropica.org.br/v12n4/pt/abstract?invent
ory+bn01312042012

Resumo: Uma lista de espécies foi preparada com base no exame de 2.772 espécimes depositados em 10 cole¢des
brasileiras. Um total de 499 arctiineos foi registrado em 30 municipios, sendo 1,4% dessas espécies endémicas do
estado de Santa Catarina. As localidades mais ricas em registros de espécies foram Joinville, Sdo Bento do Sul,
Seara e Brusque. Apenas 15 noites de amostragens foram realizadas no século 21. A floresta estacional decidual
foi extremamente subamostrada no que diz respeito as mariposas Arctiinae em comparagao com os outros tipos de
vegetacao encontrados no estado de Santa Catarina. Para um diagndstico mais abrangente da riqueza e composi¢ao
de espécies de mariposas Arctiinae no estado de Santa Catarina, visando estratégias de conservagdo de habitats
e taxons vulneraveis, sdo necessarias amostragens em muitos municipios do estado, especialmente em areas de
floresta estacional decidual e de campos.

Palavras-chave: Mata Atlantica, Brasil, inventdrio faunistico, composi¢do de espécies, lista de espécies.
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Introducao

Erebidae ¢ a segunda maior familia de Noctuoidea (Zahiri et al.
2011) e compreende espécies que, no passado, pertenciam a grupos
taxondmicos com status de familia (Lymantriidae e Arctiidae).
Apesar dos avangos recentes na area da Sistematica molecular, os
erebideos ainda sdo pouco estudados em aspectos taxonomicos. A
filogenia proposta para essas mariposas, com base em sequéncias
de DNA de oito genes de 237 espécies (Zahiri et al. 2012),
estabele 18 subfamilias: Scoliopteryginae, Rivulinae, Anobinae,
Hypeninae, Lymantriinae, Pangraptinae, Herminiinae, Aganainae,
Calpinae, Hypocalinae, Eulepidotinae, Toxocampinae, Tinoliinae,
Scolecocampinae, Hypenodinae, Boletobiinae, Erebinae e Arctiinae.

Arctiinae tem ampla distribui¢do geografica e ¢ em geral
facilmente reconhecida pela coloragé@o viva dos adultos e pela densa
cobertura de cerdas das larvas. Compreende quase 11.000 espécies
(6.000 para a regido neotropical sensu Heppner 1991) distribuidas
nas tribos Arctiini, Lithosiini, Syntomini e Amerilini (ver também
Zahiri et al. 2012). Para o Brasil, s@o registradas 1.391 espécies
de Arctiini e Lithosiini: 94 espécies no Pantanal, 116 nos Campos
Sulinos, 145 na Caatinga, 753 na Amazonia (Ferro & Diniz 2010),
723 no Cerrado (Ferro et al. 2010) e 1.193 na Mata Atlantica (Ferro
& Melo 2011).

A Mata Atlantica ¢ a segunda maior floresta umida do Novo
Mundo. A maior parte dela localiza-se em territério brasileiro,
estendendo-se para o leste do Paraguai e nordeste da Argentina
(Tabarelli et al. 2005). No Brasil, a Mata Atlantica esta distribuida
por mais de 3.300 km ao longo da costa, entre as latitudes 4 e
32° S (Tabarelli et al. 2005). No passado, este bioma ocupava
aproximadamente 1,3 milhdes de km? (Morellato & Haddad 2000).
Atualmente, restam menos de 100 mil km? de vegetacao (7,7%
da area original) localizados em fragmentos pequenos e isolados
(Gascon et al. 2000). Estes fragmentos continuam sofrendo forte
pressdo antrdpica, principalmente através do corte ilegal de
arvores, urbanizagdo, agropecudria e invasao de espécies exoticas
(Tabarelli et al. 2004). Apesar da grande reduc@o de area, existem
8.000 espécies de plantas e 567 espécies de vertebrados endémicos
no bioma, sendo este incluido entre os hotspots de conservagao da
diversidade (Myers et al. 2000). A maioria (91,2%) das espécies de
lepidopteros oficialmente ameagadas de exting@o no Brasil ocorre na
Mata Atlantica (Freitas & Marini-Filho 2011).

O estado de Santa Catarina (SC) apresenta uma das maiores areas
de vegetacao remanecente de Mata Atlantica do pais (2.210.061 ha,
23% da area com vegetacdo nativa do bioma no Brasil) (Fundagao...
& Instituto... 2011). Apesar disso, praticamente ndo existem artigos
sobre a lepidopterofauna de SC (ver Carneiro et al. 2008), em especial
sobre as espécies com atividade noturna. Contudo, existe uma grande
quantidade de material depositado em colec¢des. Sabe-se que os dados
originados de cole¢des tendem a ser enviezados (em favor de espécies
de insetos grandes, coloridas e de interesse dos naturalistas e de sitios
mais acessiveis de coleta) (Ferro & Diniz 2008) e, portanto, seu uso
¢ problematico em estudos sobre riqueza de espécies (Hortal et al.
2008). Apesar disso, o uso de dados de cole¢des ¢ bem menos
problematico em estudos sobre a composicdo de espécies (Ferro &
Melo 2011). Esse tipo de dado também ¢ bastante util para dar uma
primeira visao do estado de conhecimento da composicao de espécies
em escalas mais amplas, especialmente se as espécies estudadas
compreendem organismos muito diversos e pouco amostrados, como
as mariposas Arctiinae e os demais insetos, e se estas ocorrerem em
regides com elevada taxa de desmatamento, como a Mata Atlantica.
Este trabalho tem como objetivo apresentar uma lista das espécies
de mariposas Arctiinae de Santa Catarina, considerando o material
depositado em colegdes brasileiras com historico de pesquisadores

http://www.biotaneotropica.org.br/v12n4/pt/abstract?inventory+bn01312042012

e naturalistas que coletaram no sul do pais, além de fornecer uma
primeira visao geral sobre a composi¢do de Arctiinae nesse estado
e indicar areas prioritarias para a realizacdo de futuros inventarios.
A lista foi construida a partir da compilagdo de dados de 2.772
individuos depositados em dez colegdes brasileiras. Esta é a primeira
lista dessas mariposas para o estado de Santa Catarina. Esperamos
que os resultados de nosso estudo sirvam de base para estudos sobre
a conservacao de lepidopteros na Mata Atlantica de Santa Catarina
e de outros estados brasileiros.

Material e Métodos

A lista das espécies de Arctiinae foi baseada em individuos
depositados em dez colegdes brasileiras: Coleg¢do Particular Vitor
O. Becker (VOB), Camacan, Bahia; Universidade de Brasilia
(UnB), Brasilia, Distrito Federal; Instituto Nacional de Pesquisas da
Amazonia (INPA), Manaus, Amazonas; Departamento de Zoologia
(DZUP), Universidade Federal do Parana, Curitiba, Parana; Fundagao
Instituto Oswaldo Cruz (FIOC), Rio de Janeiro, Rio de Janeiro; Museu
Paraense Emilio Goeldi (MPEG), Belém, Para; Museu Entomologico
Ceslau Biezanko da Universidade Federal de Pelotas (MECB),
Pelotas, Rio Grande do Sul; Museu de Zoologia Prof. Adao José
Cardoso (ZUEC), Universidade Estadual de Campinas, Campinas,
Sao Paulo; Museu de Zoologia (MZSP), Universidade de Sao Paulo,
Sao Paulo, Sdo Paulo; Museu Nacional (MNRYJ), Universidade Federal
do Rio de Janeiro, Rio de Janeiro, Rio de Janeiro. Foram registrados
os dados de coleta de todos os exemplares com ocorréncia para o
estado de Santa Catarina. A identificacdo das espécies foi feita por
comparagdo com material depositado na Colegao Particular Vitor O.
Becker (cujas identificagdes das espécies foram confirmadas através
da comparag@o com os tipos) ou por meio das pranchas e descri¢oes
de Draudt (1916-1917); os nomes dos taxons seguem a bibliografia
disponivel (Hampson 1898, 1900, 1901, 1914, 1920, Dietz IV &
Duckworth 1976, Watson & Goodger 1986, Dietz [V 1994, Bendib &
Minet 1999, Piflas-Rubio et al. 2000, Pinas-Rubio & Manzano 2003,
Simmons & Weller 2006, Cerda 2008, Pinheiro & Duarte 2010). Para
os exemplares sem coordenadas geograficas e altitudes, foram usadas
as coordenadas e altitudes das sedes dos municipios. O ruido causado
pelo uso de coordenadas e altitudes das sedes dos municipios foi
distribuido de forma semelhante para a maioria dos registros, ja que
cerca de 97% dos individuos ndo apresentavam as coordenadas exatas
em suas etiquetas de coleta. As coordenadas geograficas e altitudes
foram obtidas no sistema de informagao “splink™ (http://splink.cria.
org.br/geoloc?criaLANG=pt), sendo também consultado o banco de
dados de tipos do acervo do National Museum of Natural History,
Smithsonian Institution, Washington, DC, USA (http://collections.
nmnbh.si.edu/search/ento/) para complementagio da lista de espécies.

Resultados e Discussao

Nas dez colegdes visitadas, foram observados 2.772 exemplares
de Arctiinae com ocorréncia para SC, pertencentes a 493 espécies
(Tabela 1). Foram encontrados também registros de outras seis
espécies no banco de dados de tipos depositados no National Museum
of Natural History, Smithsonian Institution, totalizando 499 espécies
com registro para o estado (Tabela 1); sdo elas: Cosmosoma arpi
Dognin, 1924; Dycladia broteas Schaus, 1892; Ormetica pretiosa
(Schaus, 1921); Pseudaethria cessogae Schaus, 1924; Symphlebia
nigranalis (Schaus, 1915) e Leucanopsis austina (Schaus, 1941).
Com excecao desta tltima (com registro para o municipio de Corupa),
todas as demais espécies foram descritas com base em exemplares
coletados em Joinville (http://collections.nmnh.si.edu/search/ento/).
Dentre as colegdes visitadas, as colegdes MZSP, VOB, DZUP ¢
MNRJ apresentaram o maior numero de registros de espécies para
o estado de SC.
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Tabela 1. Lista das 499 espécies de Arctiinae com registro de coleta para o estado de Santa Catarina.

Table 1. List of 499 Arctiinae species recorded in Santa Catarina state.

Espécies

Ocorréncia em Santa Catarina

Arctiini (444 espécies)
Aclytia flavigutta (Walker, 1854)
Aclytia heber (Cramer, 1780)
Aclytia reducta Rotthschild, 1912
Aclytia terra Schaus, 1896
Adoxosia nydiana Schaus, 1929
Aemilia pagana (Schaus, 1894)
Aethria analis Schaus, 1901
Aethria haemorrhoidalis (Stoll, [1790])
Aethria melanobasis (Druce, 1897)
Aethria paula Schaus, 1894
Agaraea semivitrea Rothschild, 1909
Agaraea uniformis (Hampson, 1898)
Agyrta albisparsa Hampson, 1898
Agyrta micilia (Cramer, [1779])
Amaxia chaon (Druce, 1883)
Amaxia corata Schaus, 1921
Amaxia hebe Schaus, 1892
Ammalo helops (Cramer, [1775])
Ammalo travassosi Rego Barros, 1974
Antichloris caca Hiibner, 1827
Antichloris eriphia (Fabricius, 1777)
Argyroeides braco (Herrich-Schiffer, [1855])
Argyroeides nephelophora Hampson, 1914
Argyroeides ophion (Walker, 1854)
Argyroeides sanguinea Schaus, 1896
Argyroeides variegata Kaye, 1911
Argyroeides vespina Schaus, 1901
Atyphopsis roseiceps Druce, 1898
Baritius acuminata (Walker, 1856)
Belemnia eryx (Fabricius, 1775)
Bernathonomus minuta Fragoso, 1953

Bernathonomus piperita (Herrich-Schiffer, [1855])

Bertholdia albipuncta Schaus, 1896
Bertholdia almeidai Travassos, 1950
Bertholdia grisescens Rothschild, 1909
Bertholdia pseudofumida Travassos, 1950

Bertholdia specularis (Herrich-Schéffer, [1853])

Biturix rectilinea (Burmeister, 1878)
Callopepla emarginata (Walker, 1854)
Callopepla grandis Rothschild, 1912
Callopepla inachia (Schaus, 1892)
Cyanopepla similis (Heylaerts, 1890)
Calodesma amica (Stoll, [1781])
Calodesma collaris (Drury, 1782)
Calodesma contracta (Walker, 1854)
Calodesma dioptis (Felder, 1874)
Calodesma quadrimaculata Hering, 1925
Calonotos verdivittata (Klages, 1906)
Carales astur (Cramer, 1777)

Carales maculicollis Walker, 1855

Jaragua do Sul, Florianopolis

Barra Velha, Brusque, Joinville

Joinville

Jaragué do Sul, Joinville

Sdo Joaquim

Florianopolis

Joinville, Rio dos Cedros

Florianopolis

Joinville

Joinville

Gaspar, Joinville, Timbo

Sao Bento do Sul, Urubici

Brusque, Joinville, Floriandpolis, Sdo Bento do Sul
Joinville

Joinville

Joinville

Joinville, Monte Castelo, Sdo Bento do Sul, Timbo
Brusque, Jaragua do Sul, Joinville, Sdo Bento do Sul, Seara
Seara

Anita Garibaldi, Joinville

Joinville, Sdo Bento do Sul

Anita Garibaldi, Joinville, Seara

Seara

Anita Garibaldi, Brusque, Joinville, Sdo Bento do Sul, Timb6
Anita Garibaldi, Joinville, Porto Belo, Seara
Joinville, Monte Castelo

Anita Garibaldi

Joinville, Timbd

Brusque, Joinville, Santa Cecilia

Joinville

Joinville

Joinville, Rio das Antas, Sdo Bento do Sul
Joinville, Seara

Bom Jardim da Serra, Seara

Blumenau

Brusque, Joinville, Timbo

Lages

Joinville, Timbo

Joinville, Timbo

Seara

Anita Garibaldi, Joinville, Floriandpolis
Joinville

Sdo Bento do Sul

Brusque, Seara

Joinville, Seara

Seara

Joinville, Seara

Joinville, Lauro Muller

Joinville, Seara

Joinville, Sdo Bento do Sul

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colec¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Tabela 1. Continuag3o...

Espécies Ocorréncia em Santa Catarina
Carathis australis Rothschild, 1909 Corupad, Joinville, Sdo Bento do Sul, Seara
Carathis byblis (Schaus, 1892) Joinville
Castrica phalaenoides (Drury, 1773) Joinville
Cercopimorpha dolens (Schaus, 1905) Joinville, Sdo Bento do Sul
Cercopimorpha postflavida (Rothschild, 1912) Sao Bento do Sul
Chetone histrio Boisduval, 1890 Blumenau
Chrostosoma echemus (Cramer, 1781) Seara
Cissura decora Walker, 1854 Blumenau, Brusque, Joinville, Sdo Bento do Sul
Coreura fida (Hiibner, 1827) Joinville, Rio do Sul, Sdo Bento do Sul
Coreura simsoni (Druce, 1885) Joinville
Correbidia calopteridia (Butler, 1878) Joinville
Correbidia elegans (Druce, 1884) Joinville
Correbidia joinvillea Schaus 1921 Brusque, Joinville, Floriandpolis
Correbidia sp. 3 Sao Bento do Sul
Cosmosoma annexa (Herrich-Schéffer, [1854]) Seara
Cosmosoma arpi Dognin, 1924*# Joinville
Cosmosoma auge (Linnaeus, 1767) Brusque, Gaspar, Joinville, Rio das Antas, Sdo Bento do Sul, Seara
Cosmosoma centralis (Walker, 1854) Joinville, Monte Castelo, Sdo Bento do Sul, Sdo Joaquim, Seara
Cosmosoma durca Schaus, 1896 Joinville, Floriandpolis, Timbo
Cosmosoma elegans Butler, 1876 Joinville, Floriandpolis, Sdo Bento do Sul
Cosmosoma leuconoton Hampson, 1898 Anita Garibaldi, Joinville, Florian6polis, Sao Bento do Sul, Seara
Cosmosoma pellucida Lathy, 1899 Seara
Cosmosoma pheres (Cramer, 1782) Joinville
Cosmosoma plutona Schaus, 1894 Anita Garibaldi, Floriandpolis, Seara
Cosmosoma remota (Walker, 1854) Florianopolis, Timbd
Cosmosoma subflamma (Walker, 1854) Joinville
Cosmosoma teuthras restrictum Butler, 1876 Florianopolis
Cosmosoma xanthistis Hampson, 1898 Seara
Cratoplastis catherinae (Rothschild, 1916) Brusque, Joinville, Sdo Bento do Sul
Ctenucha divisa Walker, 1856 Lages, Urubici
Ctenucha jonesi Rothschild, 1912 Joinville, Rio dos Cedros, Sdo Bento do Sul, Seara
Ctenucha mortia Schaus, 1901 Joinville
Ctenucha palmeira (Schaus, 1892) Joinville, Floriandpolis
Ctenucha vittigera (Blanchard, 1852) Bom Jardim da Serra, Sdo Joaquim
Cyanopepla fastuosa (Walker, 1854) Anita Garibaldi, Joinville
Cyanopepla jucunda (Walker, 1854) Joinville, Lages, Rio das Antas, Sdo Bento do Sul, Timbd, Urupema
Dasysphinx torquata Druce, 1883 Joinville, Seara
Delphyre albiventus (Druce, 1898) Joinville
Delphyre brunnea (Druce, 1898) Sao Bento do Sul
Delphyre flaviceps (Druce, 1905) Joinville
Delphyre minuta (Mdschler, 1877) Joinville
Delphyre oviplaga (Rothschild, 1933) Joinville, Florianopolis, Sdo Bento do Sul, Timbo
Delphyre roseiceps Dognin, 1909 Brusque
Demolis albicostata Hampson, 1901 Joinville, Timb6
Demolis albitegula (Rothschild, 1935) Joinville, Sdo Bento do Sul
Desmidocnemis hypochryseis Hampson, 1898 Anita Garibaldi, Joinville
Dinia eagrus (Cramer, 1779) Barra Velha, Brusque, Joinville, Seara
Dinia mena (Hiibner, 1827) Joinville
Diptilon doeri (Schaus, 1892) Seara
Diptilon flavipalpis Hampson, 1911 Seara
Diptilon gladia Jones, 1914 Sdo Bento do Sul

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colegdes brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Diptilon halterata (Fabricius, 1775) Joinville
Diptilon philocles (Druce, 1896) Seara
Diptilon telamonophorum Prittwitz, 1870 Seara

Dycladia lucetius (Stoll, 1781)

Dysschema amphissa (Geyer, 1832)

Dysschema boisduvalii (van der Hoeven & de Vriese, 1840)
Dysschema fantasma (Butler, 1873)

Dysschema hilarina (Weymer, 1914)

Dysschema hypoxantha Hiibner, 1818
Dysschema luctuosa (Dognin, 1919)
Dysschema marginata (Guérin-Méneville, [1844])
Dysschema neda (Klug, 1836)
Dysschema picta (Guérin-Méneville, [1844])
Dysschema sacrifica (Hiibner, [1831])
Dysschema sp. 3

Dysschema sp. 5

Dysschema subapicalis (Walker, 1854)
Dysschema trapeziata (Walker, [1865])
Dysschema tricolor (Sulzer, 1776)
Echeta divisa (Herrich-Schéffer, [1855])
Echeta juno (Schaus, 1892)

Echeta minerva (Schaus, 1915)

Elysius chimaera (Druce, 1893)

Elysius cingulata (Walker, 1856)
Elysius conjunctus Rothschild, 1910
Elysius conspersus Walker, 1855
Elysius meridionalis Rothschild, 1917
Elysius ordinaria (Schaus, 1894)
Elysius pyrosticta Hampson, 1905
Epidesma crameri (Travassos, 1938)
Epidesma parva (Rothschild, 1912)
Epidesma ursula (Stoll, [1781])
Episcea extravagans Warren, 1901
Episcepsis endodasia Hampson, 1898
Episcepsis venata Butler, 1877

Erruca cardinale (Hampson, 1898)
Erruca consors (Walker, 1854)

Erruca deyrolii Walker, 1854

Erruca hanga (Herrich-Schéffer, [1854])

Erruca sanguipuncta (Druce, 1898)
Euagra azurea (Walker, 1854)
Euagra coelestina (Cramer, 1782)
Eucereon aeolum Hampson, 1898
Eucereon apicalis (Walker, 1856)
Eucereon arenosum Butler, 1877
Eucereon atrigutta Druce, 1905
Eucereon chalcodon Druce, 1893
FEucereon discolor Walker, 1856
Eucereon dorsipuncta Hampson, 1905

Brusque, Joinville, Praia Grande, Sao Bento do Sul, Seara
Jaragua do Sul, Joinville, Sao Bento do Sul, Seara

Sdo Joaquim

Corupa, Joinville, Sao Bento do Sul, Seara

Bom Jardim da Serra, Corupa, Mafra, Papanduva, Sdo Bento do Sul, Sdo

Joaquim, Seara, Urubici

Seara

Sdo Joaquim, Urubici

Sdo Bento do Sul

Joinville, Papanduva, Sdo Bento do Sul
Brusque, Gaspar, Joinville, Sdo Bento do Sul, Seara
Corupa, Joinville, Rio das Antas, Sao Bento do Sul, Seara
Seara

Seara

Gaspar, Joinville, Sdo Bento do Sul

Sdo Joaquim

Joinville

Joinville

Corupa, Joinville, Florianopolis

Florianopolis, Seara

Joinville

Joinville, Sao Bento do Sul, Seara

Jaragua do Sul, Sdo Bento do Sul

Blumenau, Joinville

Joinville, Florianopolis, Sdo Bento do Sul
Joinville, Sdo Bento do Sul, Sdo Joaquim
Lages, Sdo Bento do Sul, Seara, Timb6, Urubici
Sao Bento do Sul

Brusque

Brusque, Joinville

Joinville, Sdo Bento do Sul

Joinville, Monte Castelo, Sdo Bento do Sul
Florianodpolis, Timbo

Bom Jardim da Serra, Brusque, Joinville, Sao Bento do Sul
Brusque, Joinville

Brusque, Joinville

Bom Jardim da Serra, Brusque, Canoinhas, Joinville, Sao Bento do Sul,

Séo Joaquim

Brusque, Joinville, Floriandpolis, Sdo Bento do Sul
Brusque, Joinville, Sdo Bento do Sul

Joinville

Joinville

Canoinhas, Joinville, Sdo Bento do Sul, Timb6
Taid, Timbo

Timbo

Barra Velha, Gaspar, Joinville, Porto Belo, Sdo Bento do Sul, Timbo

Joinville
Blumenau

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colec¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Espécies

Ocorréncia em Santa Catarina

Eucereon formosum Dognin, 1905
Eucereon ladas Schaus, 1892

Eucereon nubilosa Rothschild, 1912
Eucereon plumbicollum Hampson, 1898
Eucereon pometinum Druce, 1894
Eucereon pseudarchias Hampson, 1898
Eucereon punctatum (Guérin, 1844)
Eucereon quadricolor (Walker, 1855)
Eucereon rosa (Walker, 1854)

Eucereon scyton (Cramer, 1777)
Eucereon sp. 3

FEucereon striatum Druce, 1889
Eucereon tarona Hampson, 1898
Eucereon velutinum Schaus, 1896
Euceriodes wernickei (Draudt, 1917)
Euchaetes rizoma (Schaus, 1896)
Euchlaenidia transcisa (Walker, 1854)
Eupseudosoma grandis Rothschild, 1909
Eupseudosoma involuta (Sepp, [1849])
Eurata helena (Herrich-Schiffer, [1855])
Eurata herrichii Butler, 1876

Eurata schausi Hampson, 1898

Eurata stictibasis Hampson, 1898
Euthyone celenna (Schaus, 1892)
Galethalea pica (Walker, 1855)
Graphea marmorea Schaus, 1894
Graphea paramarmorea Travassos, 1956
Gymnelia laennus (Walker, 1854)
Gymnelia xanthogastra (Perty, 1834)
Halysidota cinctipes Grote, [1866]
Halysidota cyclozonata Hampson, 1901
Halysidota interstriata Hampson, 1901
Halysidota pearsoni Watson, 1980
Halysidota schausi Rothschild, 1909
Halysidota striata Jones, 1908
Halysidota tessellaris (Smith, 1797)
Halysidota underwoodi Rothschild, 1909
Heliactinidia nigrilinea (Walker, 1856)
Heliura assimilis Rothschild, 1912
Heliura subplena (Walker, 1854)
Heterodontia haematica (Perty, 1833)
Holophaea erharda Schaus, 1927
Homoeocera acuminata (Walker, 1856)

Horama panthalon viridifusa (Schaus, 1904)

Hyalarctia sericea Schaus, 1901
Hyaleucerea gigantea Druce, 1884
Hyalurga fenestrata (Walker, 1855)
Hyalurga subnormalis Dyar, 1914
Hyalurga syma (Walker, 1854)

Hyperandra appendiculata (Herrich-Schiffer, [1856])
Hypercompe brasiliensis (Oberthiir, 1881)

Joinville

Joinville, Floriandpolis, Sdo Bento do Sul
Brusque, Sao Bento do Sul

Brusque, Joinville, Floriandpolis, Timbd
Sdo Bento do Sul

Joinville, Floriandpolis

Blumenau, Joinville, Sdo Bento do Sul
Joinville, Sao Bento do Sul, Seara, Timbo
Sdo Bento do Sul

Joinville, Floriandpolis

Sdo Bento do Sul

Joinville, Florianopolis

Blumenau, Joinville, Sdo Bento do Sul
Brusque, Sao Bento do Sul, Timbo
Brusque, Joinville, Timbo

Joinville

Joinville, Sdo Bento do Sul, Seara
Blumenau

Blumenau, Brusque, Joinville
Florianopolis, Seara, Taid

Lages

Rio das Antas, Florianopolis, Seara, Urubici
Canoinhas, Lages, Rio das Antas, Floriandpolis
Brusque, Joinville, Timbo

Bom Jardim da Serra, Joinville, Sdo Bento do Sul
Corup4, Sao Bento do Sul

Joinville, Seara

Joinville

Joinville, Timbo

Blumenau

Sao Bento do Sul

Brusque

Jaragua do Sul, Sdo Bento do Sul

Sdo Bento do Sul

Bom Jardim da Serra, Santa Cecilia, Sdo Joaquim
Joinville

Sdo Bento do Sul

Brusque, Gaspar

Timbo

Brusque, Gaspar, Joinville, Florian6polis, Timbo
Joinville

Seara

Anita Garibaldi, Joinville

Florianopolis

Seara

Taio

Brusque, Gaspar, Joinville, Sdo Bento do Sul
Jaragué do Sul

Brusque, Joinville

Brusque, Joinville

Brusque, Timbo

Espécies endémicas (que ocorrem exclusivamente no estado) sao indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente

em 2.772 individuos depositados em dez colegdes brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Espécies Ocorréncia em Santa Catarina
Hypercompe cunigunda (Stoll, [1781]) Joinville, Sdo Bento do Sul
Hypercompe jaguarina (Schaus, 1921) Sao Bento do Sul, Joinville
Hypercompe kinkelini (Burmeister, 1880) Brusque, Joinville, Rio das Antas, Florianopolis, Seara
Hypercompe laeta (Walker, 1855) Corupa, Joinville
Hypercompe magdalenae (Oberthiir, 1881) Joinville
Hypercompe sp. 4 Lages
Hyperthaema caroei Jorgensen, 1935 Joinville, Sdo Bento do Sul, Seara
Hyperthaema signatus (Walker, 1862) Seara
Hypidalia enervis (Schaus, 1894) Bom Jardim da Serra, Canoinhas, Joinville, Lages, Floriandpolis, Urubici
Hypocrita bicolora (Sulzer, 1776) Joinville, Sao Bento do Sul, Seara
Hyponerita ishima Schaus, 1933 Florianopolis, Timbo
Hyponerita pinon (Druce, 1911) Joinville
Hyponerita rhodocraspis Hampson, 1909 Joinville
Ichoria chalcomedusa Druce, 1893 Florianoépolis
Ichoria tricincta (Herrich-Schiffer, [1855]) Bom Jardim da Serra, Joinville, Monte Castelo, Sdo Joaquim
Idalus admirabilis (Cramer, 1777) Joinville
Idalus agastus Dyar, 1910 Corupa, Seara, Timbo, Urubici
Idalus albescens (Rothschild, 1909) Seara
Idalus citrina Druce, 1890 Sao Bento do Sul
Idalus flavicostalis (Rothschild, 1935) Joinville, Seara
Idalus herois Schaus, 1889 Joinville
Idalus iragorri (Dognin, 1902) Joinville, Timbo
Idalus lineosus Walker, 1869 Joinville, Florianopolis, Sdo Bento do Sul
Idalus metacrinis (Rothschild, 1909) Brusque, Joinville
Idalus sp. 1 Sao Bento do Sul
Idalus vitrea (Cramer, 1780) Joinville, Seara
1lipa tengyra (Walker, 1854) Corupa, Joinville, Florianopolis
Isanthrene incendiaria (Hiibner, 1927) Rio do Sul
Isanthrene pertexta Draudt, 1917 Florianopolis
Ischnocampa admeta Hampson, 1920 Brusque
Ischnocampa lithosioides (Rothschild, 1909) Joinville
Ischnocampa lugubris (Schaus, 1892) Joinville
Isia intricata Walker, 1856 Brusque, Lages, Papanduva, Sao Bento do Sul, Seara
Ixylasia semivitreata Hampson, 1905 Joinville, Sao Bento do Sul
Ixylasia trogonoides (Walker, 1864) Joinville, Florianopolis, Sdo Bento do Sul
Lampruna rosea Schaus, 1894 Corupa, Sdo Bento do Sul
Lepidokirbyia vittipes (Walker, 1855) Timbo
Lepidolutzia sp. 1 Sao Bento do Sul
Lepidoneiva telephus (Walker, 1854) Brusque, Joinville, Floriandpolis, Seara
Lepidozikania cinerascens (Walker, 1855) Blumenau, Joinville, Sao Bento do Sul
Leucanopsis acuta (Hampson, 1901) Brusque, Joinville
Leucanopsis athor (Schaus, 1933) Timbo
Leucanopsis austina (Schaus, 1941)*# Corupa
Leucanopsis biedala (Schaus, 1941) Joinville, Timbo
Leucanopsis dallipa (Jones, 1908) Sao Bento do Sul
Leucanopsis daltoni (Schaus, 1941) Bom Jardim da Serra
Leucanopsis fuscosa (Jones, 1908) Bom Jardim da Serra, Sao Joaquim
Leucanopsis jonesi (Rothschild, 1909) Sao Joaquim
Leucanopsis leucanina (Felder & Rogenhofer, 1874) Bom Jardim da Serra, Joinville, Lages, Sao Joaquim
Leucanopsis mandus (Herrich-Schiffer, [1855]) Bom Jardim da Serra, Monte Castelo

Espécies endémicas (que ocorrem exclusivamente no estado) sao indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colec¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Tabela 1. Continuag3o...

Espécies

Ocorréncia em Santa Catarina

Leucanopsis oruba (Schaus, 1892)
Leucanopsis pseudomanda (Rothschild, 1910)
Leucanopsis sablona (Schaus, 1896)
Leucanopsis squalida (Herrich-Schéfter, [1855])
Leucanopsis strigulosa (Walker, 1855)
Leucanopsis terola (Schaus, 1941)
Leucanopsis umbrosa (Hampson, 1901)
Leucotmemis emergens (Walker, 1865)
Leucotmemis nexa (Herrich-Schéffer, [1854])
Lophocampa arpi (Dognin, 1923)
Lophocampa atrimaculata (Hampson, 1901)
Lophocampa citrina (Sepp, [1852])
Lophocampa modesta (Kirby, 1892)
Lophocampa romoloa (Schaus, 1933)
Lophocampa ronda (Jones, 1908)
Loxophlebia brasiliensis Rothschild, 1911
Loxophlebia broteas (Schaus, 1892)*#
Loxophlebia flavinigra Jones, 1908
Loxophlebia picta (Walker, 1854)

Machadoia xanthosticta (Hampson, 1901)

Mallodeta clavata (Walker, 1854)
Mazaeras conferta Walker, 1855
Mazaeras francki Schaus, 1896

Mazaeras melanopyga (Walker, 1869)
Melese babosa (Dognin, 1894)

Melese castrena Schaus, 1905

Melese dorothea (Stoll, 1782)

Melese hebetis Rothschild, 1909

Melese ocellata Hampson, 1901

Melese paranensis Dognin, 1911

Melese peruviana Rothschild, 1909
Mesothen catherina (Schaus, 1892)
Mesothen desperata (Walker, 1856)
Mirandisca harpalyce (Schaus, 1892)
Munona iridescens Schaus, 1894
Myrmecopsis aurifera (Klages, 1906)
Myrmecopsis deceptans (Zerny, 1912)*
Myrmecopsis ichneumonea (Herrich-Schéffer, [1854])
Myrmecopsis laticincta (Druce, 1884)
Myrmecopsis noverca (Schaus, 1901)
Myrmecopsis polistes (Hiibner, 1827)
Myrmecopsis rubripalpus (Hampson, 1901)
Nelphe confinis (Herrich-Schiffer, [1855])
Nelphe setosa (Sepp, 1848)

Neonerita dorsipuncta Hampson, 1901
Neotrichura nigripes (Heylaerts, 1890)
Neritos repanda Walker, 1855

NI103

NI106

Joinville, Seara, Timbo

Monte Castelo, Sdo Joaquim

Monte Castelo, Seara

Joinville, Floriandpolis, Sao Joaquim, Timbo
Brusque

Papanduva, Floriandpolis, Sao Joaquim
Seara

Brusque

Joinville, Seara

Joinville, Seara

Blumenau, Timbo

Blumenau, Brusque

Timbo

Florianopolis

Sao Bento do Sul, Seara

Barra Velha, Joinville, Seara

Joinville

Jaragué do Sul, Seara

Brusque, Sao Bento do Sul, Timbo

Bom Jardim da Serra, Canoinhas, Lages, Monte Castelo, Papanduva,
Rio das Antas, Sdo Joaquim, Seara
Joinville

Joinville, Sdo Bento do Sul

Bom Jardim da Serra, Sao Bento do Sul, Sao Joaquim, Seara
Joinville

Blumenau, Joinville, Sdo Bento do Sul
Brusque

Joinville

Seara

Brusque

Seara

Brusque, Joinville, Sao Bento do Sul
Anita Garibaldi, Brusque, Joinville, Sdo Bento do Sul, Timb6
Florianopolis

Joinville, Sao Bento do Sul, Seara
Corupa, Florianopolis, Sdo Bento do Sul
Brusque

Joinville

Jaragua do Sul, Joinville

Jaragué do Sul

Seara, Timbo

Joinville

Joinville, Sdo Bento do Sul

Joinville, Seara

Joinville

Blumenau, Brusque, Seara, Timbo
Jaragua do Sul, Joinville, Floriandpolis
Joinville, Sao Bento do Sul, Seara

Sao Bento do Sul

Sdo Bento do Sul

Espécies endémicas (que ocorrem exclusivamente no estado) sao indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie no identificada. Dados baseados principalmente

em 2.772 individuos depositados em dez colec¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.

http://www.biotaneotropica.org.br/v12n4/pt/abstract?inventory+bn01312042012

http://www.biotaneotropica.org.br



174 Biota Neotrop., vol. 12, no. 4

Nyridela acroxantha (Perty, 1833)
Nyridela chalciope (Hiibner, [1827])
Ochrodota pronapides(Druce,1894)
Opharus basalis Walker, 1856
Opharus bimaculata (Dewitz, 1877)
Opharus flavimaculata Hampson, 1901
Opharus notata (Schaus, 1892)
Opharus procroides Walker, 1855
Opharus rema (Dognin, 1891)
Opharus sp. 2

Ormetica chrysomelas (Walker, 1856)
Ormetica fulgurata (Butler, 1876)
Ormetica melea (Druce, 1900)
Ormetica neira (Schaus, 1905)
Ormetica pretiosa (Schaus, 1921)*#
Ormetica rothschildi Watson, 1975
Pachydota albiceps (Walker, 1856)
Pachydota ducasa Schaus, 1905
Paracles affinis (Rothschild, 1910)
Paracles bilinea (Schaus, 1901)
Paracles brunnea (Hiibner, [1831])
Paracles costata (Burmeister, 1878)
Paracles duckinfieldia (Schaus, 1896)
Paracles fervida (Schaus, 1901)
Paracles fusca (Walker, 1856)
Paracles honora (Schaus, 1896)
Paracles paula (Schaus, 1896)
Paracles sp. 4

Paracles variegata (Schaus, 1896)

Paraethria triseriata (Herrich-Schéfter, [1855])

Pareuchaetes aurata (Butler, 1885)
Parevia vulmaria Schaus, 1924
Pelochyta cinerea (Walker, 1855)
Pelochyta pallida (Schaus, 1901)
Phaegoptera albimacula (Jones, 1908)
Phaegoptera chorima Schaus, 1896

Ferro, V.G. et al.
Tabela 1. Continuagéo...
Espécies Ocorréncia em Santa Catarina
NI125 Seara
NI21 Seara
NI23 Joinville
NI33 Seara
NI35 Canoinhas, Lages, Sdo Joaquim
NI48 Joinville
NI54 Sao Joaquim
NI7 Sdo Bento do Sul
NI77 Sao Bento do Sul
NI83 Anita Garibaldi, Joinville
NI86 Sao Bento do Sul
NI92 Sao Bento do Sul

Joinville, Florianopolis, Sdo Bento do Sul

Brusque

Brusque

Brusque, Joinville, Sao Bento do Sul, Seara
Floriandpolis, Seara

Corupa, Joinville, Sao Bento do Sul, Seara

Joinville

Brusque, Joinville, Seara

Brusque, Joinville, Floriandpolis, Sdo Bento do Sul, Seara
Sdo Bento do Sul

Joinville, Sdo Bento do Sul, Sdo Joaquim, Seara, Timbo
Joinville, Sdo Bento do Sul

Joinville

Joinville, Sao Bento do Sul, Timbo

Joinville

Sdo Bento do Sul

Brusque, Joinville

Sdo Bento do Sul

Sdo Bento do Sul

Joinville, Sdo Joaquim, Seara, Timbo, Urubici

Joinville

Bom Jardim da Serra, Sdo Joaquim

Corupa

Brusque, Joinville

Blumenau, Bom Jardim da Serra, Brusque, Mafra, Sdo Bento do Sul
Lages

Brusque

Joinville

Bom Jardim da Serra, Joinville, Lages, Papanduva, Sdo Joaquim, Seara,

Urubici

Blumenau, Joinville, Floriandpolis, Sao Bento do Sul
Joinville, Seara

Brusque

Joinville, Rio das Antas, Sdo Bento do Sul, Sdo Joaquim, Seara, Urubici

Bom Jardim da Serra, Sdo Bento do Sul, Timbo
Sao Joaquim, Seara
Corupa, Joinville, S8o Bento do Sul, S&o Joaquim, Seara

Phaegoptera depicta Herrich-Schifter, [1855]
Espécies endémicas (que ocorrem exclusivamente no estado) sao indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colecdes brasileiras.

Brusque, Corupa, Joinville, Sao Bento do Sul, Seara

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Espécies

Ocorréncia em Santa Catarina

Phaegoptera flavopunctata Herrich-Schéffer, [1855]

Phaegoptera granifera Schaus, 1892
Phaegoptera histrionica Herrich-Schéffer, [1853]
Phaegoptera pseudocatenata Travassos, 1955
Phaegoptera punctularis Herrich-Schifter, [1855]
Phaegoptera schaefferi Herrich-Schiffer, [1855]
Phaegoptera sp. 1

Phaegoptera sp. 4

Phaegoptera superba (Druce, 1911)

Phaloe cruenta (Hiibner, 1823)

Pheia albisigna (Walker, 1854)

Pheia haematosticta Jones, 1908

Philoros rubriceps (Walker, 1854)

Phoenicoprocta analis Schrottky, 1909
Phoenicoprocta baeri (Rothschild, 1911)
Phoenicoprocta corvica (Dognin, 1910)
Phoenicoprocta haemorrhoidalis (Fabricius, 1775)
Phoenicoprocta teda (Walker, 1854)
Phoenicoprocta vacillans (Walker, 1856)
Phoeniostacta haematabasis Hampson, 1898
Pionia elongata (Dognin, 1890)

Pionia lycoides (Walker, 1854)
Poecilosoma chrysis (Hiibner, 1823)
Poliopastea indistincta (Butler, 1876)
Pompilopsis tarsalis (Walker, 1854)
Pryteria unifascia (Druce,1899)
Pseudaethria cessogae Schaus, 1924#
Pseudohyaleucerea vulnerata (Butler, 1875)
Pseudomya tipulina (Hibner, 1812)
Pseudophaloe tellina (Weymer, 1895)
Pseudosphex fulvisphex (Druce, 1898)
Psilopleura vittata (Walker, 1864)
Ptychotricos elongatus Schaus, 1906

Ripha sp. 3

Rhipha subflammans (Rothschold, 1909)
Rhynchopyga meisteri (Berg, 1883)

Rhynchopyga sp.

Robinsonia dewitzi Gundlach, 1881
Robinsonia longimacula Schaus, 1915
Romualdia elongata (Felder, 1874)
Romualdia opharina (Schaus, 1921)
Saurita attenuata Hampson, 1905

Saurita intricata (Walker, 1854)

Saurita nigripalpia (Hampson, 1898)
Saurita sericea (Herrich-Schéffer, [1854])
Saurita sp.

Sauritinia dubiosa Schaus, 1905

Scaptius pseudoprumala (Rothschild, 1935)
Scaptius sanguistrigata (Dognin, 1910)

Joinville, Floriandpolis, Sdo Bento do Sul, Sdo Joaquim

Blumenau, Joinville, Sdo Bento do Sul
Brusque, Sao Bento do Sul, Timbd

Seara

Bom Jardim da Serra, Joinville, Sdo Joaquim

Corupa, Joinville, Monte Castelo, Florianopolis, Sao Joaquim

Sdo Bento do Sul
Sdo Bento do Sul
Joinville, Papanduva, Sdo Bento do Sul, Timbo

Joinville, Porto Belo, Rio das Antas, Sdo Bento do Sul, Seara

Brusque, Sao Bento do Sul
Joinville

Gaspar, Joinville, Rio das Antas, Florian6polis, Sdo Bento do Sul, Sao

Joaquim, Timbo

Anita Garibaldi, Joinville, Florianépolis, Seara
Seara

Sdo Bento do Sul

Brusque, Joinville

Joinville, Porto Belo, Taio
Joinville

Floriandpolis, Sdo Bento do Sul
Blumenau

Brusque, Gaspar, Joinville, Sdo Bento do Sul, Timb6
Brusque, Joinville

Brusque, Joinville

Joinville

Araquari

Joinville

Joinville, Sdo Bento do Sul, Seara
Brusque, Gaspar, Taio, Timbo
Seara

Brusque

Brusque

Florianopolis, Sdo Bento do Sul
Corup4, Sdo Bento do Sul
Joinville, Sdo Bento do Sul, Seara

Bom Jardim da Serra, Joinville, Florian6polis, Sdo Bento do Sul, Sao

Joaquim

Joinville

Blumenau, Brusque, Joinville, Sdo Bento do Sul
Joinville

Joinville, Seara

Corupa, Joinville, Sdo Bento do Sul
Joinville, Taid

Joinville

Joinville

Floriandpolis, Seara

Joinville

Joinville

Joinville

Timbo

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie nao identificada. Dados baseados principalmente

em 2.772 individuos depositados em dez colegdes brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Scaptius submarginalis (Rothschild, 1909) Brusque
Selenarctia elissa (Schaus, 1892) Joinville
Selenarctia elissoides (Rothschild, 1909) Porto Belo

Selenarctia flavidorsata Watson, 1975
Sphecosoma aenetus (Schaus, 1896)
Sphecosoma flavia (Schaus, 1898)
Sphecosoma melissa Schaus, 1896
Sphecosoma testacea (Walker, 1854)
Sthenognatha gentilis Felder, 1874
Sutonocrea lobifer (Herrich-Schéfter, [1855])
Sutonocrea reducta (Walker, 1856)
Sychesia coccina Jordan, 1916
Sychesia dryas (Cramer, 1775)
Sychesia erubescens Jordan, 1916
Symphlebia abdominalis (Herrich-Schéffer, [1855])
Symphlebia catenata (Schaus, 1905)
Symphlebia distincta (Rothschild, 1933)
Symphlebia lophocampoides Felder, 1874
Symphlebia nigranalis (Schaus, 1915)*#
Symphlebia perflua (Walker, 1869)
Symphlebia suanus (Druce, 1902)
Tessella sertata (Berg, 1882)
Tessellarctia semivaria (Walker, 1856)
Theages leucophaea (Walker, 1855)
Theages xanthura Schaus, 1910
Thysanoprymna pyrrhopyga (Walker, 1865)
Tipulodes ima Boisduval, 1832
Trichura cyanea Schaus, 1892
Trichura melanosoma Hampson, 1898*
Tricypha imperialis (Heylaerts, 1884)
Tricypha nigrescens Rothschild, 1909
Uranophora banghaasi (Draudt, 1915)
Uranophora castra (Hampson, 1898)
Uranophora sp.
Uranophora splendida (Herrich-Schiffer, [1854])
Utetheisa ornatrix (Linnaeus, 1758)
Virbia divisa (Walker, 1864)
Virbia medarda (Stoll, [1781])
Virbia ovata Rothschild, 1910
Viviennea ardesiaca (Rothschild, 1909)
Viviennea dolens (Druce, 1904)
Viviennea flavicincta (Herrich-Schiffer, [1855])
Viviennea moma (Schaus, 1905)
Viviennea salma (Druce, 1896)
Xanthophaeina levis (Druce, 1899)
Xanthyda drucei (Kirby, 1892)

Lithosiini (55 espécies)
Agylla argentea (Walker, 1863)
Agylla argentifera (Walker, 1866)
Agylla polysemata Schaus, 1899
Agylla separata (Schaus, 1894)

Brusque, Joinville, Floriandpolis

Brusque, Joinville, Praia Grande, Floriandpolis, Seara
Florianopolis, Sdo Bento do Sul, Seara, Timbd, Urubici
Brusque, Jaragua do Sul, Joinville, Seara, Taio

Seara

Joinville, Sdo Bento do Sul

Brusque, Joinville

Joinville, Timbd

Brusque, Sao Bento do Sul, Seara

Sdo Bento do Sul

Joinville, Seara

Sdo Bento do Sul

Mafra, Papanduva, Sao Bento do Sul, Seara

Monte Castelo, Sao Bento do Sul

Joinville, Lages, Papanduva, Sdo Joaquim, Seara
Joinville

Joinville, Sao Bento do Sul

Sao Bento do Sul, Urubici

Joinville, Sao Bento do Sul, Seara

Bom Jardim da Serra, Brusque, S&o Joaquim, Seara, Urubici
Sdo Bento do Sul, Seara, Timbo

Sdo Bento do Sul

Brusque, Joinville, Sao Bento do Sul, Urubici
Brusque, Joinville, Porto Belo, Sao Bento do Sul, Seara
Joinville

Brusque, Joinville

Brusque, Sdo Bento do Sul

Gaspar, Sao Bento do Sul

Blumenau, Rio dos Cedros, Sdo Bento do Sul
Joinville, Lages, Sdo Bento do Sul, Sdo Joaquim
Joinville

Corupa, Joinville

Joinville, Seara

Joinville, Rio das Antas, Sdo Bento do Sul, Sao Joaquim, Seara, Urubici

Sdo Joaquim

Joinville, Monte Castelo, Seara

Seara

Seara

Corupa, Joinville, Sao Bento do Sul, Timbo
Brusque, Joinville

Brusque, Sao Bento do Sul

Joinville, Sao Bento do Sul, Timbo
Brusque, Joinville, Florianopolis, Timbo

Seara
Timbo
Timbo
Sao Bento do Sul, Seara

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente
em 2.772 individuos depositados em dez colec¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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Tabela 1. Continuag3o...

Espécies

Ocorréncia em Santa Catarina

Agylla sp. 1

Agylla sp. 11

Agylla sp. 5

Agylla subvoluta Schaus, 1905
Apistosia judas Hiibner, 1818

Areva subfulgens (Schaus, 1896)
Areva trigemmis (Hibner, 1827)
Callisthenia plicata (Butler, 1877)
Chionosia apicalis (Zeller, 1874)
Cisthene blanda (Jones, 1914)
Cisthene calochroma (Snellen, 1878)
Cisthene cryptopyra (Hampson, 1903)
Cisthene dives (Schaus, 1896)
Cisthene endoxantha (Hampson, 1903)
Cisthene fasciata (Schaus, 1896)
Cisthene griseola (Rothschild, 1913)
Cisthene rosacea (Schaus, 1896)
Cisthene ruficollis (Schaus, 1896)
Cisthene sp.

Cisthene triplaga (Hampson, 1905)
Clemensia distincta Schaus, 1905
Clemensia inleis Schaus, 1905
Clemensia marmorata (Schaus, 1896)
Clemensia panthera (Schaus, 1896)
Clemensia quinqueferana (Walker, 1863)
Diarhabdosia mandana Dyar, 1907
Dolichesia lignaria Rothschild, 1913
Eudesmia ruficollis (Donovan, 1798)
Euthyone melanocera (Schaus, 1899)
Euthyone purpurea (Jones, 1914)
Euthyone simplex (Walker, 1854)
Lamprostola pascuala (Schaus, 1896)
Lycomorphodes bipartita (Walker, 1866)
Lycomorphodes dichroa Dognin, 1912
Lycomorphodes strigosa (Butler, 1877)
Lycomorphodes suspecta (Felder, 1875)
Metallosia chrysotis Hampson, 1900
Metalobosia cuprea (Schaus, 1896)
Metalobosia varda (Schaus, 1896)
Nodozana endoxantha Jones, 1908
Nodozana jucunda Jones, 1914
Nodozana rhodosticta (Butler, 1878)
Odozana obscura (Schaus, 1896)
Prepiella miniola Hampson, 1900
Pronola magniplaga Schaus, 1899
Rhodographa phaeoplaga Schaus, 1899
Talara barema Schaus, 1896

Talara bombycia Schaus, 1896

Talara ditis (Butler, 1878)

Talara niveata (Butler, 1878)
Xantholopha purpurascens Schaus, 1899

Papanduva

Joinville

Canoinhas

Timbo

Sdo Bento do Sul

Brusque, Sao Bento do Sul, Seara
Joinville

Brusque

Brusque

Brusque, Sao Bento do Sul
Sdo Joaquim

Timbo

Barra Velha, Brusque, Joinville, Seara
Joinville, Timbo

Joinville, Lauro Muller, Monte Castelo, Sdo Bento do Sul
Joinville

Timbo

Joinville

Sdo Bento do Sul

Seara

Brusque

Brusque, Joinville

Brusque

Brusque, Joinville

Brusque

Brusque, Gaspar, Joinville, Sdo Bento do Sul, Timbo
Brusque

Lages, Santa Cecilia

Seara

Lages, Urubici

Brusque

Brusque

Seara

Seara

Brusque

Timbd

Brusque, Joinville

Joinville, Seara

Brusque

Sdo Joaquim, Seara

Barra Velha, Brusque, Timbo
Seara

Brusque, Joinville

Brusque

Brusque, Gaspar, Joinville, Timbo
Brusque

Brusque

Brusque

Brusque, Joinville

Brusque

Sao Joaquim

Espécies endémicas (que ocorrem exclusivamente no estado) sdo indicadas com * e espécies registradas apenas no banco de dados do acervo do National
Museum of Natural History, Smithsonian Institution, Washington, DC, USA com #. NI significa espécie ndo identificada. Dados baseados principalmente

em 2.772 individuos depositados em dez cole¢des brasileiras.

Endemic species (occurring only in the state) are indicated by * and species recorded only in National Museum of Natural History — Smithsonian Institution
by #. NI means unidentified species. Data based mainly on 2772 individuals deposited in ten Brazilian collections.
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O ntmero de espécies registradas para SC representa cerca de
8% das espécies dos neotropicos (Heppner 1991), 36% da fauna
de Arctiinae registrada para o pais (Ferro & Diniz 2010) e 42%
da fauna registrada para a Mata Atlantica (Ferro & Melo 2011). A
fauna de SC apresentou maior riqueza de espécies do que a do estado
do Rio Grande do Sul (RS) (329 espécies, Ferro & Teston (2009),
dados também baseados em mariposas depositados em colegdes).
Acreditamos que o maior nimero de espécies de Arctiinae em SC em
relagdo ao RS deve-se, principalmente, a diferencas do historico das
amostragens nos dois estados (por exemplo, intensidade amostral e
pesquisadores residentes nos estados). Cerca de 65% das espécies das
subtribos Ctenuchina e Euchromiina amostradas em oito localidades
do estado do Parana (Marinoni & Dutra 1996) foram registradas
em SC.

Oitenta e nove por cento dos individuos observados nas cole¢des
brasileiras foram identificados em nivel especifico, 5% em nivel
genérico ¢ 6% em nivel de tribo. A grande maioria das espécies
(89%) pertence a tribo Arctiini (Tabela 1). Essa predominancia de
Arctiini em relag@o a Lithosiini ja havia sido verificada em outros
trabalhos (Hilt & Fiedler 2006, Ferro & Diniz 2007, Ferro & Teston
2009, Ferro et al. 2010). Esse resultado pode ser explicado pelo fato
de Arctiini ser um taxon mais diverso do que Lithosiini (Heppner

1991). Além disso, os principais taxonomistas de Arctiinae do Brasil
(por exemplo, Lauro Travassos e Alfredo R. do Rego Barros) tinham
como objeto de estudo as espécies de Arctiini. A explicagdo para esse
interesse enviesado pelos Arctiini aparentemente esta no fato das
espécies serem maiores, mais robustas e mais conspicuas do que as
de Lithosiini, despertando, assim, maior interesse dos naturalistas que
coletaram lepiddpteros no estado durante o século XX.

Trinta municipios do estado tiveram registro de coleta de
Arctiinae (Tabela 2). Isso equivale a apenas 10% dos municipios de
SC. Das quatro fitofisionomias de Mata Atlantica que ocorrem em
SC, i.e. Floresta Ombrofila Densa, Floresta Ombrofila Mista, Floresta
Estacional Decidual e Estepe (Fundag@o... & Instituto... 2011), a
grande maioria dos municipios registrados em nosso estudo (29) estdo
situados em areas de floresta ombrofila mista e de floresta ombrofila
densa (Tabela 2). Apenas um municipio situado em area de estepe teve
registro de coleta de Arctiinae e nenhum registro foi observado em
area de floresta estacional decidual (Tabela 2). O niimero de registros
de espécies por municipio variou de 1 a 274 espécies. De acordo com
o material depositado nas cole¢des visitadas, 0 municipio com maior
numero de registros de espécies foi Joinville, seguido de Sao Bento
do Sul (162), Seara (129) e Brusque (114) (Tabela 2).

Tabela 2. Coordenadas geograficas, altitude (m), tipo de vegetagdo, nimero de ocasides amostrais, de espécies e de individuos coletados em cada uma das 30
municipios do estado de Santa Catarina que apresentaram registro de coleta de Arctiinae.

Table 2. Geographic coordinates, altitude (m), vegetation type, number of sampling occasions, species, and individuals sampled in each of the 30 municipalities

of Santa Catarina State.

Ocasioes

Localidade Coordenadas Altitude Vegetacio . Espécies Individuos
amostrais

Anita Garibaldi 27°41°20”Se51°07°48” W 885 Floresta ombrofila mista 1 14 27
Araquari 26°22° 12”7 Se48°43°19” W 9 Floresta ombrofila densa 1 1 1
Barra Velha 26°37°557Se48°41°02” W 35 Floresta ombrofila densa 2 6 9
Blumenau 26° 557087 S e49° 03’ 58” W 21 Floresta ombrofila densa 12 21 24
Bom Jardim da Serra  28°20° 10” S ¢ 49° 37° 26" W 1.245  Floresta ombrofila mista 4 22 118
Brusque 27°05°53” S e48°55°01”W 36 Floresta ombrofila densa 31 114 330
Canoinhas 26° 10’377 S e 50°23°24” W 839 Floresta ombrofila mista 3 7 10
Corupa 26° 25’307 S e49° 14’ 35" W 75 Floresta ombrofila densa 6 21 29
Florianopolis 27°35°46” S e 48°32°56” W 3 Floresta ombrofila densa 5 60 111
Gaspar 26° 55’527 S e48°57°29” W 18 Floresta ombrofila densa 2 14 17
Jaragué do Sul 26° 177287 S e49°02°24” W 29 Floresta ombrofila densa 8 12 12
Joinville 26° 187 14” S e 48° 50°42” W 3 Floresta ombrofila densa 42 274 793
Lages 27° 48’587 S e 50°19°34” W 884 Estepe 7 18 23
Lauro Muller 28°23°317Se49°23°46” W 220 Floresta ombrofila mista 2 2 3
Mafra 26°06°40” S e49°48° 18” W 793 Floresta ombrofila mista 2 3 3
Monte Castelo 26°27°43” S e 50°13°52” W 820 Floresta ombroéfila mista 1 13 23
Papanduva 26°22°12” S e 50°08’38” W 788 Floresta ombrofila mista 5 10 14
Porto Belo 27°09°25”Se48° 33’ 11" W 1 Floresta ombrofila densa 7 6 6
Praia Grande 29°11°46” Se49° 57 01" W 45 Floresta ombrofila densa 1 2 2
Rio das Antas 26° 537537 S e 51°04°26” W 830 Floresta ombrofila mista 2 12 46
Rio do Sul 27°12°50” S e49° 38’35 W 341 Floresta ombrofila mista 2 2 2
Rio dos Cedros 26°44° 177 S e49°16°26” W 85 Floresta ombrofila densa 4 3

Santa Cecilia 26°57°36” S e 50°25°34” W 1.100  Floresta ombrofila mista 2 3 5
Sdo Bento do Sul 26° 157027 Se49°22°41” W 838 Floresta ombroéfila mista 70 162 458
Sao Joaquim 28° 177357 S e49° 55 52" W 1.353  Floresta ombrofila mista 10 41 115
Seara 27°08’56” S e 52°18°36” W 550 Floresta ombrofila mista 86 129 472
Taio 27° 06’587 S e49° 59’53 W 359 Floresta ombrofila densa 1 7 9
Timbo 26°49°23”7Se49°16°16” W 68 Floresta ombrofila densa 15 67 91
Urubici 28°00°54” S e49° 35 28" W 915 Floresta ombrofila mista 5 17 19
Urupema 27° 57077 S e 49° 52° 23" W 1.350  Floresta ombrofila densa 1 1 2
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O estado apresentou sete espécies (1,4%) endémicas, das quais
seis ocorreram em Joinville (Tabela 1). As espécies mais comumente
encontradas no estado foram Dysschema hilarina (Weymer, 1914),
Machadoia xanthosticta (Hampson, 1901) (presentes em oito
municipios), Philoros rubriceps (Walker, 1854) e Paracles variegata
(Schaus, 1896) (presentes em sete municipios) (Tabela 1). D. hilarina
também foi frequente no RS (Ferro & Teston 2009).

Duzentos e vinte sete espécies (45,5%) foram registradas em
apenas uma localidade (Tabela 1). Esse resultado indica que o esforgo
de coleta em SC ainda ¢ baixo e que muitas espécies ainda podem ser
descobertas no estado. A proporgao de espécies raras em SC, definidas
como aquelas com ocorréncia em apenas um municipio, foi maior
do que a encontrada no RS (33%, Ferro & Teston 2009) ¢ na Mata
Atlantica brasileira (25%, Ferro & Melo 2011).

Do levantamento realizado nas cole¢des brasileiras, foram
totalizadas 340 ocasides de coleta de Arctiinae em SC (Tabela 2). As
coletas foram mais intensas nas décadas de 1950 e 1970. Apenas 15
ocasides de coleta foram realizadas no século XXI.

Santos et al. (2008) indicaram que o estado de SC possui uma
prioridade baixa para a realizagdo de inventarios de borboletas no
Brasil. Contudo, isso néo se aplica para o tdxon investigado em nosso
estudo. O estado esta consideravelmente subamostrado com relagdo as
mariposas Arctiinae. Isso pode ser verificado pela alta porcentagem de
espécies raras, pelo baixo niimero de municipios e pelo baixo numero
de ocasides amostrais em cada um deles, pela inexisténcia de coletas
em areas de floresta estacional decidual, pela escassez de amostragens
realizadas nesse século e pela falta de trabalhos publicados com
Arctiinae no estado, fato também ressaltado por Carneiro et al.
(2008) para borboletas. E urgente investir em amostragens em novos
municipios do estado, principalmente em areas de floresta estacional
decidual e de estepe, e reamostrar nos municipios com baixo esfor¢o
amostral, além de investir em pesquisa basica e na formagdo de
pessoal para dar continuidade aos levantamentos faunisticos.
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Abstract: Seasonal segregation among syntopic species can be viewed as one of the available strategies for
coexistence, reducing competitive process. The present work therefore aimed to interpret the assemblage structures
comprising birds of the genus 7urdus (Turdidae), through the analysis of seasonal variation in the species
occurrence in a forest remnant located in the southcenter State of Parana. Mist-netting was employed twice a
month for capturing birds, totalling an annual effort of 7488 h.m?. The frequency of occurrence, constancy and
class of species dominance was determined, together with the parameters generally used in studies of ecological
communities (richness, abundance, diversity and evenness). A total of 162 individuals were captured, representing
five species. Turdus rufiventris was the most constant and frequent species. Turdus amaurochalinus and Turdus
leucomelas were captured with variable constancies and frequencies along the seasons. Turdus amaurochalinus
was also very common and may present an overlapping process between migrant and non-migrant individuals
during spring. Turdus albicolis was considered accessory, whereas Turdus subalaris was only registered during the
reproductive period. Hence, it was possible to observe that seasonal modifications occurred both in the frequency
of occurrence and in the constancy and dominance of species. These results indicated the possibility of a lower
use of the environment during the breeding season, as well as the presence of a higher number of individuals in
summer and increased abundance of Turdus rufiventris and T. leucomelas during autumn and winter.
Keywords: passeriformes, seasonal segregation, Turdidae, Turdus.

VOGEL, H.F., ZAWADZKI, C.H. & METRI, R. Ocorréncia de turdideos em um fragmento urbano de
floresta com araucarias no Sul do Brasil. Biota Neotrop. 12(4): http://www.biotaneotropica.org.br/v12n4/pt/
abstract?short-communication+bn01012042012

Resumo: Segregagdes sazonais entre espécies sintopicas podem ser interpretadas como taticas utilizadas para
a coexisténcia, diminuindo processos competitivos. Neste contexto, o presente trabalho buscou interpretar a
estrutura da assembléia formada por aves do género Turdus (Turdidae) para averiguar a possibilidade de padrdes
distintos de ocorréncia em fungdo da variagdo sazonal em um fragmento florestal situado no Centro-sul do
Estado do Parana. Foram utilizadas redes ornitologicas para a captura das aves, com um esfor¢o amostral anual
de 7488 h.m?. Por meio das capturas quinzenais foi possivel a obtengéo do indice de frequéncia de ocorréncia,
constancia e classes de dominancia das espécies, bem como, de parametros ecologicos utilizados em estudos de
comunidades. Um total de 162 individuos pertencentes a cinco espécies foram capturados. Turdus rufiventris foi
a espécie mais frequente e constante durante o estudo. Turdus amaurochalinus e T. leucomelas foram capturadas
com frequéncias e constancias variaveis entre as estagdes do ano, sendo que, para 7. amaurochalinus houve
evidéncias de sobreposicdo de populacdes migrantes e ndo migrantes durante a primavera. Turdus albicollis
foi considerada acessoria, enquanto T subalaris foi registrada somente durante a temporada reprodutiva. Desta
forma, foi possivel observar que ocorrem modificagdes sazonais, tanto na frequéncia de ocorréncia, quanto na
constancia ¢ dominancia das espécies. Tais resultados indicam a possibilidade de menor intensidade do uso do
ambiente durante o periodo reprodutivo, assim como a presenga de um maior nimero de espécies no verao e
aumento da abundancia de 7. rufiventris e T. leucomelas durante o outono e inverno.

Palavras-chave: passeriformes, segregacdo sazonal, Turdidae, Turdus.
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Introduction

The Turdidae family occurs worldwide, representing 162 species
(Clement 2000). In this family, the genus Turdus is prominent as a
passerine group with a higher level of species richness, with 65 to
70 species (Clement 2000, Voelker et al. 2007). In Brazil, 17 thrush
species are currently recorded among three genera: Cichlopsis (one
species), Catharus (three) and Turdus (13), according to Clement
(2000), Collar (2005) and CBRO (Comité... 2011).

In Brazil, although studies focusing on Turdus species are not
incipient, the issue is still seldom explored (Vogel 2012). Many
studies aimed to establish the natural history parameters of species
and we can cite studies concerning aspects of migration e.g. Turdus
subalaris (Seebohm, 1887) (Alves 2007) and occurrence patterns
of T. amaurochalinus Cabanis, 1851 (Capllonch et al. 2008). More
recently, there are works highlighting some predation aspects of
T. rufiventris Vieillot, 1818 (Leite et al. 2010) and feeding habits
of T. leucomelas Vieillot, 1818 (Sazima & D’Angelo 2011). In the
field of parasitology there have been contributions, such as some
studies involving mites (Storni et al. 2005) and plumicolous insects
(Enout et al. 2009) associated with T. albicollis Vieillot, 1818 and
T. leucomelas, respectively.

Studies on interactions that allow the coexistence of turdid species
have been conducted by Gasperin & Pizo (2009) and Vogel et al.
(2011a). These studies suggest a high level of overlap in the feeding
habit of these species, which may enhance competition processes.
Alves (2007), evaluating the research of Maia-Gouvéa et al. (2005),
suggests that there is a segregation pattern among the nine syntopic
species of Turdidae recorded at Parque Nacional de Itatiaia, in
Rio de Janeiro. They note that nesting of Turdus flavipes (Vieillot,
1818) was limited to vegetation on slopes between 800 and 1800 m
above sea level, whereas 7. leucomelas and T. amaurochalinus were
registered from 400 to 1200 m. This observation provides evidence
of an altitudinal segregation among species that nest locally.

Additionally, Maia-Gouvéa et al. (op. cit.) observe segregation
in the abundance of T albicollis between the dry and rainy seasons,
providing evidence that, in addition to the known altitudinal
migrations of the group (Clement 2000, Alves 2007, Capllonch et al.
2008), there are also processes of seasonal segregation occurring in
the occupational structure of the environment for such assemblages.
Cody (1974) suggests that temporal segregation is a strategy for niche
partitioning, decreasing direct competition for the environmental
resources, and therefore enabling coexistence.

Research dealing with the Turdidae family has shown a tendency
for the substitution of natural landscapes by agricultural fields
(Burfield & Brooke 2005), nest predation and environmental effects
on reproductive success (Kurucz 2010, Robinson et al. 2010).
However, to achieve better conclusions from surveys focusing on such
parameters it is necessary to have a thorough understanding of basic
aspects of the species’ ecology. Such information, in the Brazilian
scenario, is still scarce, local and little discussed. Therefore, studies
dealing with the seasonal dynamic occurrence of the species are also
important as a trigger to future research.

In this context, the purpose of the present study was to evaluate
whether the thrush species occurring in the same habitat vary
seasonally in abundance, constancy and frequency of occurrence.
If variations in these parameters are encountered, this provides
indications of alternative usage of the environment that can be related
to strategies for reducing competition.

Materials and Methods

1. Study area

The Parque Municipal das Araucérias (PMA) is located in the
city of Guarapuava, state of Parand, ~ 25° 21’ S and 51° 28" W. It
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is an area of environmental protection, according to the municipal
law number 198/91, dated June 5" 1981 (Cordeiro & Rodrigues
2007). It comprises 104 ha, including 41 ha of Araucaria moist
forest (Figure 1).

The park surrouding area is composed by an agricultural area in
the north and by an urban area in the south. The regional climate is
under the influence of the extratropical zone, resulting in temperatures
of mesothermic type (Maack 1981). The annual average temperature
is about 17 °C, with cold winters and moderated summers due to the
altitude, and annual average evaporation is about 850 mm (Thomaz
& Vestena 2003). Rainfall is evenly distributed throughout the year
(mean annual rainfall is close to 2000 mm), without a dry season
(Thomaz & Vestena 2003). The rainiest month is January and the
driest month is August (Maack 1981). The mean altitude in the PMA
is 1,040 m. The mean temperature of the hottest months (summer)
is about 25°C, with 10 to 20 frosts occurring during winter (Maack
1981).

According to Cordeiro & Rodrigues (2007), five plant
species (Araucaria angustifolia (Bertol.) Kuntze, Campomanesia
xanthocarpa Berg., Casearia decandra Jacq., Capsicodendron dinisii
Schwanke and Allophylus edulis (St. Hil.) Radlk), together comprise
a phytosociological index of importance value of 65% in the structure
of the forest remnant. Exotic species within the local flora are also
present, representing 12% of the arboreal species richness. Among
the species with zoocoric potential are Hovenia dulcis Thunberg and
Ligustrum lucidum W. T. Wait.

2. Fieldwork

The study was performed from December 2008 to November
2009. In order to investigate the structure of the assemblages,
surveys on the understorey were performed using mist nets. We
used six nets (three of 35 mm mesh and another three of 20 mm
mesh), each 6.0 m long by 3.0 m high, arranged from 50 to 150 cm
above ground level. During implementation of the pilot project, the
complete randomization of the network was found to be inefficient
for the capture of specimens. Thus, the net sites were chosen after
analysis on the day preceding each survey, with locations where
the highest activity of the studied species being selected in order
to maximize captures. The captures took into account the need to
sample both edges and interior environments. The nets were opened
at 07:00 and remained open until sunset. The nets were checked each
30 minutes. The field effort comprised four days sampling per month,
with a duration of 12 hours per day (48 hours per month), totalling
3456 h/net/year in a sampling effort of 7488 h.m?, calculated from
Straube & Bianconi (2002). The captured individuals were banded
with numbered metal rings supplied by CEMAVE (Centro Nacional
de Pesquisa e Conservagdo de Aves Silvestres).

3. Data analysis

The Shannon—Wiener index was applied to obtain the diversity
values for the structural analysis of the assemblages among the
seasons. This index is suitable for irregular sampling, which was
used because the intervals between samples were not always equal,
due to bad weather conditions.

Dominance and equitability indexes were also used. The Berger-
Parker index was used to estimate dominance. Pielou’s equitability
was used because samplings were undertaken in the same place.
Additional estimations were performed based on the similarity of
seasons through the Bray—Curtis index and proportional capturability
for 1.000 h.m?. Calculations of ecological indexes were performed
with recaptures that occurred in different seasons only.

The species dominance classes were calculated based on
Palissa et al. (1977), D% = (i/f) x 100, where i = total number of
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individuals of a species, and # = total of sampled individuals, being:
D =>10% Eudominant; D => 5+ 10% Dominant; D => 2+ 5%
Subdominant; D =1+ 2% Recessive; and D = < 1% Rare. This index
was applied to the annual results in order to establish the type of
dominance of a species along the sampling year. This calculation
did not take recaptures into account.

Constancy was found with the index C = p x 100/N according
to Gimenes & Anjos (2000), where p is the number of surveys
containing the analysed species and N the total number of surveys. The
following grouping categories were proposed: C => 50% Constant;
C =25+ 50% Accessory; and C = < 25 Accidental. This index was
applied both for each season and annually in order to diagnose a
possible shift in the species occurrence along the seasons.

Results

A total of 162 specimens were captured and 13 were recaptured
during the study, totalling 175 captures. Turdus rufiventris accounted

Concerning the abundance of species among seasons, there
was a considerable similarity in the thrush assemblages between
autumn and winter (0.93), while the lowest similarity was observed
between autumn and spring (0.51). Summer and autumn and
spring and summer seasons presented similarities of 0.60 and 0.63,
respectively. The data summary is shown in Table 2. The highest
diversity (H’ = 1.32) was found in summer for five species, while
the lowest occurred in spring (H’ = 0.96), with three species. A high
equitability was observed in winter (' = 0.90) and major dominance
of T. amaurochallinus was identified in spring (0.55), representing
a total of 162 captures in a year (not taking into account recaptured

Table 1. Total of thrush captures and recaptures in the Parque Municipal das
Araucarias, southern Brazil.

Tabela 1. Total de capturas e recapturas de turdideos no Parque Municipal
das Araucarias, Sul do Brasil.

Total Capture
for 57 captures and four recaptures. Turdus leucomelas (n = 51) Species per year Recaptured rl; te
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ere was only one recapture. Specimens of 7. amaurochalinus an
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Figure 1. Location of the Parque Municipal das Araucarias in the municipality of Guarapuava, Southern Brazil.

Figura 1. Localizacdo do Parque Municipal das Araucarias no Municipio de Guarapuava, Sul do Brasil.
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species in different seasons), and 175 when recaptures were taken
into account.

Data shown in Table 3 suggest that Turdus rufiventris was constant
throughout the four sampled seasons, being more frequent in winter
(C = 75.0%). Turdus leucomelas was considered accessory during
summer and accidental in spring, being constant in the remaining
seasons. Turdus amaurochalinus was accessory only in summer, but
constant in the remaining seasons with a relative increase in spring
in comparison to the remaining seasons (C = 84.6%). In its turn,
T. albicollis was taken as accessory (C = 30.4%) only in winter,

Table 2. Ecological indices related to the samplings performed at the Parque
Municipal das Araucarias, southern Brazil.

Tabela 2. Indices ecoldgicos relacionados com as amostragens realizadas no
Parque Municipal das Araucarias, Sul do Brasil.

Indexes Seasons
Summer Autumn Winter Spring
Richness 5 5 4 3
Individuals 28 61 57 29
Diversity H’ 1.32 1.31 1.24 0.96
Evenness J’ 0.82 0.81 0.90 0.87
Dominance 0.50 0.40 0.38 0.55
30 +
25 4
20 4
[0}
2
B 15 -
3
<
10 A
5 4
o J =
Summer Autumn

being accidental in summer and autumn and not occurring in spring.
Finally, T. subalaris was accidental in summer and autumn and did
not occur in the remaining seasons.

Discussion

The Turdidae family is commonly found in urban areas in
southern Brazil (Gasperin & Pizo 2009). More specific studies also
demonstrate that the genus Turdus is commonly captured using mist
nets, as in Efe et al. (2007), which found a higher abundance of
T. rufiventris. However, Gasperin & Pizo (2009) stated that the second
most abundant Turdus species was T. amaurochalinus, differing from
the present study that indicated 7. rufiventris in the first place and
T. leucomelas in the second place, what shows that the most abundant
species positions must reflect local conditions more than the higher
geographical scale.

In the survey performed at the Parque Municipal das Araucarias
the highest similarity index was found between autumn and winter
(0.93), which may be related to the fructification in this period of
the exotic species Ligustrum lucidum, a frequent food resource for
birds. Scheibler & Melo-Junior (2003) note that L. lucidum is often
utilized as food by thrushes during winter. It is thus postulated that
these species were more dependent on this resource in milder periods,
resulting in a higher assemblages similarity between autumn and
winter.

Winter Spring

Seasons

O Turdus albicollis

W Turdus subalaris

@ Turdus leucomelas W Turdus rufiventris

O Turdus amaurochalinus

Figure 2. Seasonal variation in abundance of five Turdus species in the Parque Municipal das Araucarias, southern Brazil.

Figura 2. Variagio sazonal na abundancia de cinco espécies de Turdus no Parque Municipal das Araucarias, Sul do Brasil.

Table 3. Constancy (C) and dominance (D) of five Turdus species at the Parque Municipal das Araucarias, southern Brazil.

Tabela 3. Constancia (C) e dominancia (D) de cinco espécies de turdideos no Parque Municipal das Araucarias, Sul do Brasil.

Seasonal constancy (C%)

Total overall

Species

Summer Autumn Winter Spring (C%) (D%)
Turdus rufiventris 53.80 75.00 84.60 53.80 66.60 35.18
Turdus leucomelas 30.40 91.60 76.90 23.00 54.90 31.48
Turdus amaurochalinus 38.40 50.00 53.80 84.60 56.80 25.93
Turdus albicollis 7.60 1.60 30.40 0.00 13.70 4.94
Turdus subalaris 1.50 1.60 0.00 0.00 7.80 2.47
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Diversity in summer was higher (H’ = 1.32) due to the presence
of Turdus subalaris. This species occurred exclusively in summer and
in early autumn (a single individual in the last season). According to
Antas & Valle (1987), this species breeds in southern South America
and uses the southern border of the Amazon as wintering areas. Alves
(2007) suggests that there should be a lack of fidelity to return areas
by T. subalaris, which might explain why the species, which occurred
in summer 2008, was not sampled in spring 2009, despite it being
concomitantly visually registered in neighbouring areas.

Turdus albicollis, which presented constancy values of 7.6% in
summer and 1.6% in autumn, showed a relative increase in occurrence
frequency during winter (30.4%), becoming an accessory species.
This bird is considered sensitive to processes of forest fragmentation
(Sick 1997, Collar 2005, Gasperin & Pizo 2009) and its presence
may indicate the capacity of this forest fragment to support small
populations of this bird. In the present study, 7. albicollis was more
frequent than reported by Lopes & Anjos (2007), who reported its
presence only in winter at the campus of Universidade Estadual de
Londrina (northern state of Parana).

Turdus rufiventris is considered a common species in studies in
the vicinity of the study area (Vogel et al. 2011b). The species, as
expected, was constant throughout the study due to its non-migratory
behaviour, as described by Sick (1997) and Collar (2005). Its annual
constancy (C = 66.6%) establishes its resident status. In the present
study, despite the few recaptures of 7. rufiventris at PMA, it was
found to be constant throughout two seasons (autumn and spring),
which infers the permanence of at least some individuals throughout
the breeding and non-breeding periods. Ludvig et al. (1994) verify
that adults of Turdus merula (Linnaeus, 1758) in an urban park in
Budapest (Hungry) stayed or returned to the studied fragment in
spring. That work described how in the spring season pairs presented
amore evident agonistic defensive behaviour, displaying the territorial
pattern for the genus. Lomascolo et al. (2010) demonstrate that 7.
rufiventris, although tolerant to altered habitats, suffers high nest
predation in relation to natural areas, which is compensated by
choosing safer microhabitats for nest building. Therefore, these data
emphasize the importance of urban fragments in the maintenance of
some anthropophilic bird species. Despite the majority of bird species
inhabiting urban environments having characteristics that allow them
to use such unnatural habitats, small fragments are, for example, as
important as nocturnal shelters (Lomascolo et al. 2010).

The decrease in the constancy of Turdus leucomelas in spring and
summer could be related to factors emphasized by Alves (2007) as a
means of intraspecific spatial segregation during breeding periods, as
it coincides with the pattern described for the south region of Brazil
(Sick 1997). Additionally, in this period, sexual activity in the field
was also verified. Cohen & Lindell (2004) observed that specimens of
Turdus assimilis Cabanis, 1850, commonly return with their offspring
to the forests immediately after breeding in adjacent areas, providing
evidence for the employment of a distinct habitat during the breeding
season. In the same way, many individuals of 7. leucomelas are
perhaps using urban environments for reproduction, as verified in
the field, and returning to PMA in the autumn and winter for feeding.

On the other hand, the increase in the frequency of occurrence
of Turdus amaurochalinus in spring can be seen as an overlapping
of migrant individuals over resident individuals. Such a phenomenon
is cited by Sick (1997) because not all individuals migrate. This
observation is similar to results of a study conducted by Capllonch et al.
(2008). They observe that, in the preferred breeding habitat in areas of
Argentina, there is an overlap of migrant thrushes over local resident
specimens from September to October. Gonzaga et al. (2000) mention
capturing the species in Marica Restinga in Rio de Janeiro between
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April and July. Alves (2007) reports two samples in two periods of
the year in the Cerrado near to Brasilia city (Central Brazil) in May
and between August and October. Although 7. amaurochalinus has
been frequent in the sampled forest fragment, its occurrence at the
site should be related to temporary use, resting, or simply as shelter
during displacements through the landscape, since the species is
common in open habitats (Ridgely & Tudor 2001).

The pattern of occurrence found for the thrush assemblages
that comprises the site shows that 7. subalaris is the less abundant
species and only occurs in summer and early autumn, an occurrence
pattern that, according to Clement (2000), is coincident with the
breeding season. In theory, such an occurrence could be related to the
period, given its increased average temperatures in southern Parana
State (Maack 1981). Such heating periods culminate in increased
food resources (e.g. insects and fruits), favouring the occurrence
of breeding sites for this species (Sick 1997). The abundance of
resources reduces competition pressure and allows species to
coexist (Putman 1996). However, with dwindling resources, the
optimum tactic is to make seasonal movements in search of better
environmental conditions (Alves 2007). The species included in this
study are perceived to be very similar, both morphologically and
functionally (Sick 1997), mainly in terms of trophic guilds (Clement
2000, Gasperin & Pizo 2009). The morphological proximity among
the species can provide a convergence in habitat occupation and
therefore a niche overlap (Cody 1974, Putman 1996). According to
Vogel et al. (2011a) there is some possibility of competitive edge
between T. rufiventris and T. leucomelas due to the higher trophic
niche breadth of 7. rufiventris. Therefore, studies taking into account
the sharing of breeding sites are essential to explain the dynamics of
species abundance throughout the seasons.

As noted by Remsen Junior & Good (1996), many studies have
failed to consider any attempt to correct the deviations caused by the
several factors that influence the capture of birds. Among these factors
are changes in the seasonal activity patterns of birds (Malizia 2001),
in daily environmental parameters (Mallet-Rodrigues & Noronha
2003), and in the habitat type and size (Lovei et al. 2001). However,
due to morphological similarities among these species and similar
behavioural habits, it is reasonable to infer that our estimates could
function as a parameter between catch rates and abundance of species
(Table 1). Nonetheless, due to the relatively low quantity of available
data, this conclusion need to be treated with caution.

In summary, thrush assemblages at PMA is dynamic, variable
and possibly related to seasonal factors, once the variation in
constancy and abundance values of species along seasons are taken
into account. A monitoring study could confirm this pattern, since
the rate of capture is a complex index. Turdus rufiventris was the
most constant and abundant species in this study. Turdus leucomelas
presented patterns of decrease in its occurrence frequency in the
spring samplings, possibly indicating a local population reduction as
individuals search for specific areas for nidification. The occurrence
patterns of T. albicollis at PMA might be associated with altitudinal
displacement movements, a phenomenon already referred to in
relation to the congeneric species. In turn, for 7. amaurochalinus the
occurrence of an overlap of migrant individuals or populations over
the resident ones is possible, and the occurrence of 7. subalaris was
only observed during its migratory passage in summer. Although not
the ultimate aim of this paper, we agree with the works of Galina &
Gimenes (2006) and Catian & Aranda (2009), who draw attention
to the relevance of urban—forested ecosystems in the maintenance
of several bird species. There is a frequent use of these habitats not
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only by the resident species but also by migratory birds which use
the sites as resting areas when in migration, obtaining food, shelter
and reproductive sites.
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