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Abstract: Passage of a fire can break dormancy of the seeds of many plant species in fire-prone ecosystems. This
response to fire is especially well known for the Fabaceae family, but has been poorly studied in Southern Brazil.
We collected seeds of four Fabaceae species present in grasslands-forest mosaics of Southern Brazil: Mimosa
bimucronata, Desmodium barbatum, Sesbania virgata and Collaea stenophylla. Seeds were exposed to different
heat treatments (exposure to 60° and 80 °C for 5 minutes, to 100 °C for 2 minutes, control without heat treatment);
not all species were tested in all treatments. After the treatment, the seeds were kept in a germination chamber
with a light period of 12/12 hours and temperature of 25 °C. Germinated seeds were counted every 2 days. The
results were analyzed by randomization testing. Germination of D. barbatum and S. virgata was increased after
exposure to high temperatures (80° and 60 °C, respectively), while M. bimucronata showed reduced germination
after temperatures of 80 °C and C. stenophylla no response. This study is the first for Southern Brazil to show a
positive response of germination for grassland species exposed to high temperatures, simulating fire effects. As
the study presented distinct responses of species to the heat treatment, it seems important to conduct more works
with other species from the family, in order to be able to detect more general patterns.

Keywords: Campos Sulinos, ecophysiology, Fabaceae, fire, grassland, heat shock.

SILVEIRA, F.S. & OVERBECK, G.E. Influéncia de temperaturas elevadas na germinacio de quatro
leguminosas de um mosaico de floresta-campo no Sul do Brasil. Biota Neotrop. (13)2: http://www.
biotaneotropica.org.br/v13n2/pt/abstract?short-communication+bn01913022013

Resumo: A passagem do fogo pode quebrar a dorméncia de sementes de muitas espécies em ecossistemas
suscetiveis ao fogo. Essa resposta ao fogo é especialmente bem conhecida para espécies da familia Fabaceae,
mas tem sido pouco estudado no Sul do Brasil. Coletamos sementes de quatro espécies de Fabaceae presentes em
mosaicos de campo-florestas do Sul do Brasil: Mimosa bimucronata, Desmodium barbatum, Sesbania virgata
e Collaea stenophylla. As sementes foram expostas a diferentes tratamentos de calor (60 °C e 80 °C, ambos
por 5 minutos, ¢ 100° C por 2 minutos, mais controle sem tratamento de calor). Nem todas as espécies foram
submetidas a todos os tratamentos. Apos o tratamento, as sementes foram mantidas em cdmara de germinacao
com fotoperiodo 12/12 horas e temperatura de 25 °C. A porcentagem de sementes germinadas foi contada a cada 2
dias. Os resultados foram analisados por teste de aleatorizagdo. A taxa de germinagdo de D. barbatum e S. virgata
aumentou quando expostas a altas temperaturas (80 °C ¢ 60 °C, respectivamente), enquanto M. bimucronata
mostrou redugdo e C. stenophylla nenhuma resposta aos tratamentos. Esse estudo foi o primeiro para o Sul do
Brasil a mostrar uma resposta positiva na germinagdo de espécies campestres expostas a altas temperaturas,
simulando os efeitos do fogo. Como o estudo apresentou respostas distintas, ¢ importante conduzir trabalhos
com outras espécies da familia a fim de detectar padrdes gerais.

Palavras-chave: Campos Sulinos, ecofisiologia, Fabaceae, fogo, vegetagdo campestre, choque térmico.
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Introduction

Fire is a major determinant of the global distribution of vegetation
types (Keeley et al. 2008), as well as an important selective force
in plant communities around the world (Van Staden et al. 2000) — in
the words of Bond & Keeley (2005), a “global herbivore”. The
importance of fire in the history of grasslands in Southern Brazil
has been highlighted by Behling et al. (2009). Grasslands in this
region had dominated the landscape under cooler and drier glacial
and warmer and drier postglacial climates, and have been subject
to forest expansion only since about 4000 years BP, when climate
became moister and cooler (Behling et al. 2004). In Southern Brazil,
like in many other open vegetation types of the world (Bond 2005),
fire is considered to be a decisive factor for persistence of grasslands,
preventing encroachment of woody species under climatic and
edaphic conditions favorable for forest development (Overbeck et al.
2007).

A key and pervading concept accepted by most environmental
managers is that combustible ecosystems have traditionally been
burned because plants are adapted to fire (Bradshaw et al. 2011). Seeds
from plants of fire-prone ecosystems can exhibit a high tolerance
to fire (Keeley 1994, Williams et al. 2005, Scott et al. 2010) when
compared to forest species (Ribeiro et al. 2013) and can benefit
from it (Whelan et al. 2002, Newton et al. 2006) or even require
fire as a cue to the onset of germination (Gonzalez-Rabanal & Casal
1995, Pugnaire & Lozano 1997). Breaking of seed dormancy is
one important plant strategy in relation to fire (Bond & Van Wilgen
1996). Seed dormancy is a key factor in the dynamics of many natural
populations and ensures that seedling emergence occurs at the most
advantageous time and place (Baskin & Baskin 1985). Several direct
and indirect means to break dormancy due to effects of fire exist, such
as high temperatures (Gonzalez-Rabanal & Casal 1995), presence
of smoke (Keeley & Fotheringham 1997), presence of ashes and
releases of nitrogenous compounds due to combustion of plant matter
(Gonzalez-Rabanal & Casal 1995). Dry heat is effective in breaking
dormancy in seeds of a number of species (Baskin & Baskin 1998)
through its physical effect on seed coat structure (Bell et al. 1993)
and/or physiological effect on the seed embryo (Bell & Williams
1998). This response to fire is especially well known for the Fabaceae
family, as seeds from many species of this family exhibit physical
dormancy (Baskin et al. 2000).

Exposure to temperatures between 80° and 100 °C is sufficient
to break the seed dormancy of several legumes of eucalypt savannas
in north-eastern Australia, but temperatures greater than 100-120 °C
have been shown to be lethal for seeds of these species (Williams et al.
2003). Williams et al. (2004) demonstrated that breaking seed
dormancy is possible with temperatures below 80 °C and 100 °C
for Indigofera hirsuta and Galactia tenuiflora, respectively. Sufi¢ &
Franke (2006) have tested different treatments to break dormancy
of native plants of Rio Grande do Sul (Brazil) with potential for

agricultural use and have found that thermic scarification with
immersion in water a 60 °C for 5 minutes was one of the best to
surpass or overcome dormancy of Desmanthus depressus and
Trifolium riograndense. Franke & Baseggio (1998) have suggested
water immersion at temperatures as high as 70 °C to efficiently break
dormancy of Lathyrus nervosus e Desmodium incanum.

Regarding grasslands and forest-grassland mosaics in Rio Grande
do Sul, the only legume species for which possible germination
responses after increased temperatures, simulating passage of a fire
(i.e., without water immersion), have been analyzed up to date were
Collaea stenophylla e Desmanthus tatuhyensis. For those two species,
neither a temperature of 60 °C nor of 120 °C for a period of 1 minute
influenced germination (Fidelis et al. 2007). The aim of this work is
to assess the impact of high temperatures stimuli on germination of
four legumes species of grassland-forest mosaics in Southern Brazil.

Material and Methods

Seeds of four legume species (Tab. 1) were collected in grassland
formations and at forest-grassland edges on and around Santana Hill
in Porto Alegre city (30° 03 S and 51° 07 W, max. altitude 311m,
subtropical humid climate), Southern Brazil, between May and June
2011. The species rich grasslands on Morro Santana are dominated
by C4 tussock grasses and are under a regime of frequent burns
(average fire return intervals: ca. 3 years, in some parts more often;
Overbeck et al. 2005, 2006a), which prevents expansion of forest over
grassland (e.g. Miiller et al. 2012). According to Silveira & Miotto
(2013), 62 species of Fabaceae occur on this granitic hill.

Seeds were stored at dry conditions and ambient temperature until
the start of the experiments in October 2011. Each treatment consisted
of five replicate batches with 25 seeds each for Mimosa bimucronata
(DC.) Kuntze, Desmodium barbatum (L.) Benth. and Sesbania virgata
(Cav.) Pers., while for Collaea stenophylla (Hook. et Arn.) Benth.
only 20 seeds were used, due to lower availability of seeds. All are
rather frequent species on the hill (Silveira & Miotto 2013).

Temperature treatments were 60°, 80° and 100° C, plus control
treatment without exposition to elevated temperature. Due to
differences in availability of seeds, the experiment could be concluded
with all treatments only for M. bimucronata, while for the other
species, only one or two treatments could be conducted (Table 1).
All treatments consisted of exposure to dry heat in an oven. Duration
of treatments was 5 minutes for exposure to 60 °C and 80 °C and
2 minutes for exposure to 100 °C, thus simulating exposure to
different temperatures and time spans. It can be expected that faster
exposure to high temperatures is enough to break dormancy, but
continued exposure to high temperatures could kill the seeds. Longer
exposure periods at lower temperatures reflect the slow decrease in
temperature in the uppermost soil layer (Bradstock & Auld 1995,
Overbeck et al. 2006b).

Table 1. Fabaceae species used in this study and their respective subfamily, habit, principal habitat and 1000 seed weight (extrapolated from mean value of

the batches of 20/25 seeds used in experiment, see methods).

Subfamily Species Habit Habitat Seed weight (1000 seeds)
Mimosoideae Mimosa bimucronata small tree forest edge, wet conditions 94¢
(DC.) Kuntze
Papilionoideae Desmodium barbatum herbaceous grassland 1.16 g
(L.) Benth.
Papilionoideae Sesbania virgata small tree forest edge 74.84 g
(Cav.) Pers.
Papilionoideae Collaea stenophylla shrub grassland 247 g

(Hook. et Arn.) Benth.
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After exposure to heat, seeds were placed into a germination
chamber, using Petri dishes with a double layer of filter paper, and
kept moist. We followed a light/darkness regime of 12/12 hours.
Temperature was kept constant at 25 °C. The Petri dishes were
checked for germination every two days, for a period of two
months. The experiment was ended when no germination had
occurred anymore for a period of two weeks, considering each
species separately. Expansion of the radicle was considered as
germination and germinated plants were removed from Petri dishes.
The percentage of seeds germinated was analyzed by randomization
testing (based on Euclidean distance, using 1000 interactions).
We used the software MULTIV (Pillar 1997; program and manual
available at http://ecoqua.ecologia.ufrgs.br/ecoqua/MULTIV.html).

Results and Discussion

D. barbatum showed higher germination rates after exposure to
temperatures of 80 °C, and S. virgata after 60 °C, but not after 80 °C.
Germination of M. bimucronata after exposure to temperatures higher
than 60 °C was strongly reduced and C. stenophylla apparently was
not influenced by the treatment. Our results thus indicate, for the first
time, a positive impact of heat on germination of legume species from
South Brazilian forest-grasslands mosaics (Figure 1). Previous studies
by Overbeck et al. (2006b) and Fidelis et al. (2007) had shown that
seeds of some species remain their viability and germination capacity
after heat shock, but no stimulation of germination had been detected.

Mimosa bimucronata
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Ribeiro et al. (2013), working with five Brazilian savanna species,
had observed distinct responses of seeds to heat shock: species from
savanna, i.e. a fire-prone vegetation type, were more tolerant to heat
than forest species. In our study, different responses of species also
may be linked to different environments where species can be found.
M. bimucronata seems to be intolerant of heat shocks at higher
temperature, while one typical grassland species and one forest edge
species were stimulated and the other grassland species not affected
in germination. This difference between species groups could be
explained by evolutionary history in different types of habitats in the
grassland-forest mosaic, which likely differ in fire history.

It has been shown before that Desmodium species have different
levels of dormancy (Dias Filho & Serrdo 1984) which could be broken
with temperature treatments up to a maximum at 40 °C (Veasey &
Martins 1991). However, our study shows that higher temperatures
can even increase germination rates of D. barbatum. D. barbatum as
well C. stenophylla are typical species of dry and rocky grasslands
(Setubal 2010), where fires are frequent (Overbeck et al. 2005).
Temperatures as those used in our experience can be reached in the
upper soil layers during a grassland burn (Bradstock & Auld 1995),
breaking dormancy and allowing for seedling recruitment. Moreno
& Oechel (1991) have suggested that resistance to high temperatures
should be an important property primarily in obligate seeders,
rather than in resprouters that do not generally rely on regeneration
from seeds (Herranz et al. 1998). This make sense especially for

Desmodium barbatum
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Figure 1. Total percentage of seeds germinated by treatment. Figures indicate median, 1* and 3™ quartile, minimum/maximum values and outliers. Different
superscript letters indicate significant differences (randomization testing, 1000 interactions).
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D. barbatum, a species that invests a lot in production of seeds and
does not have special belowground organs that would allow for
resprouting after fire (field observations).

The reduced germination rates after exposure to temperatures
between 80° and 100 °C in Mimosa bimucronata probably are a
consequence of the ecological history of this species, which is more
common on wet sites and along water courses (Carvalho 1994), i.e.
sites usually without direct influence of fire — in contrast to the other
species. The germination rate after exposure to 60 °C was the same
as in control treatment. Because of this we suppose that this species
is tolerant to mild high temperature. However, Ribas et al. (1996)
working with different methods to break dormancy of this species,
found that immersion in water heated up to 80 °C was an efficient
treatment. Thus, relations between life history, evolutionary history
and germination cues thus need to be investigated in more detail for
this species. For the other tree species studied, S. virgata, the heat
treatment at 60 °C allowed a higher germination rate, but 80 °C did
not show an effect in comparison to control. This response may be
explained by its insertion into a grassland environment controlled
by fire dynamics, in contrast to M. bimucronata. As shown by
Fidelis et al. (2007), C. stenophylla was not stimulated in germination
by a temperature of 60 °C, even though germination rates in our
study were higher, indicating that seeds of the species are tolerant
at least to mild heat.

In summary, the studied Fabaceae species differed in relation
to germination rates after heat treatment. Distinct effects of heat
between species — from heat-induced germination to no or negative
effects — suggest that the ecological history of different species plays
a decisive role, which seems an interesting starting point for future
studies. As already suggested by Overbeck et al. (2006b), more studies
on families with hard-seeded species seem important in order to
better understand the role of fire in evolution and dynamics in South
Brazilian grasslands. In this, it would be interesting to include studies
on life history and recruitment success in the field.
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Abstract: The Porto Murtinho Pantanal lies at the limit of the Upper Paraguay River basin, and despite its
biogeographical importance, several aspects of the ecology of the fish assemblage are not known. Monthly
samples of fish associated with aquatic macrophytes were taken from February 2009 through January 2011. A
total of 46,327 individuals were collected, belonging to 144 species. Characiformes and Siluriformes were the
predominant orders, and Odontostilbe pequira, O. paraguayensis and Bryconamericus exodon were the most
abundant species. Two species, Cynopotamus sp. and Pimelodus mysteriosus, were recorded for the first time in
the Pantanal, and a new occurrence record of Cichla piquiti was observed, representing an approximately 400 km
range expansion in your distribution area in the Pantanal.

Keywords: small fish, Paraguay river, fish inventories.

SUAREZ, Y.R., FERREIRA, E.S. & TONDATO, K.K. Assembleia de espécies de peixes associadas com
macroéfitas aquaticas no Pantanal de Porto Murtinho, Mato Grosso do Sul, Brasil. Biota Neotrop. 13(2):
http://www.biotaneotropica.org.br/v13n2/pt/abstract?inventory+bn02313022013

Resumo: O Pantanal de Porto Murtinho esta no limite da Bacia do Alto Paraguai, e apesar de sua importancia
biogeografica, alguns aspectos da ecologia das assembleias de peixes ndo sdo conhecidas. Amostras mensais de
peixes associados a macroéfitas aquaticas foram realizadas de Fevereiro de 2009 até Janeiro de 2011. Um total de
46.327 individuos foram coletados, pertencentes a 144 espécies. Characiformes e Siluriformes foram as ordens
predominantes, ¢ Odontostilbe pequira, O. paraguayensis ¢ Bryconamericus exodon foram as espécies mais
abundantes. Duas espécies, Cynopotamus sp. € Pimelodus mysteriosus, foram registrados pela primeira vez no
Pantanal, e uma nova ocorréncia de Cichla piquiti foi observada, o que representa uma expansdo de cerca de
400 km de alcance em sua area de distribuicdo no Pantanal.

Palavras-chave: peixes de pequeno porte, rio Paraguai, inventdrio de peixes.
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Introduction

Floodplain environments support higher taxonomic and functional
diversity (Welcomme 1985, Lowe-McConnell 1999), in response
to the widely varying spatial and temporal dynamics of aquatic,
terrestrial and ecotone habitats (Ward et al. 1999, Robinson et al.
2002). Macrophyte beds are fundamentally important for the initial
development of many fish species (Delariva et al. 1994, Sanchez-
Botero & Araujo-Lima 2001), in addition to acting as feeding sites
(Casatti et al. 2003) and a dispersal mechanism for small-sized species
(Oliver & McKaye 1982, Machado-Allison 1990, Bulla et al. 2011).
The abundance and complexity of macrophyte beds are among the
main determinants of fish communities in both lentic (Stiarez et al.
2001, 2004, Petry etal. 2003, Pelicice et al. 2005, Gomes et al. 2012)
and lotic habitats (Bulla et al. 2011).

In the Pantanal, few and spatially poorly distributed analyses
of fish communities have been published. Some studies have been
carried out in the northern Pantanal (Baginski et al. 2007, Pacheco
& Silva 2009, Fernandes et al. 2010, Milani et al. 2010, Silva et al.
2010, Lourenco et al. 2012) and the central region (Suarez et al. 2001,
2004); however few data are available from the southern Pantanal.
This study aimed to characterize the composition of fish species
associated with aquatic macrophytes in Porto Murtinho Pantanal,
near the limit of the Upper Paraguay River.
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Material and Methods

1. Study area

Porto Murtinho is an extreme southern portion of the Pantanal,
defining the southern limit of the Upper Paraguay River Basin and
comprising approximately 2.8% of the total Pantanal area (Silva &
Abdon 1998). The predominant vegetation is savanna steppe (Chaco).
The river reaches its highest level in June and July, and its lowest
level from November through January.

2. Sampling

Samples were collected monthly from February 2009 through
January 2011, in beds of aquatic macrophytes along the banks of the
Paraguay and Amonguija rivers and in the floodplain lakes Criminosa
and Flores (Figure 1). Fish were sampled using a sieve (0.8 x 1.2 m),
dragnets (1.5 x 5.0 m) with 2 mm mesh, and seines (1.5 x 10 m) with
15,20 and 30 mm between adjacent knots. A total of 109 sample units
were obtained, with non-standardized sampling effort. The scientific
samples were authorized by the Instituto Brasileiro do Meio Ambiente
e dos Recursos Naturais Renovaveis (IBAMA/SISBIO # 13458-1).

Fishes were fixed in 10% formalin and preserved in 70% ethanol
for identification and counts. In the laboratory, identification was
carried out with the help of the identification key to the Fishes of the
Pantanal (Britski et al. 2007). Voucher specimens were catalogued in
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Figure 1. Study area with sampling localities at Porto Murtinho Pantanal, Mato Grosso do Sul, Brazil, from February 2009 through January 2011.
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the collection of fishes of the Department of Zoology, Universidade
Federal do Rio Grande do Sul, Porto Alegre, and in the Colegdo de
Peixes do Nupelia, Universidade Estadual de Maringa, Maringa,
Brazil.

The richness per order in each locality was compared using a
chi-square test to verify any differences in the general pattern of
taxonomic composition among localities.

Results

A total of 46,327 specimens were collected, belonging to 144
species in nine orders. The Characiformes showed the highest
richness, with 73 species (50.7%), followed by Siluriformes
with 39 (27.1%), Perciformes with 16 (11.1%), Gymnotiformes
with 10 (6.9%) and Cyprinodontiformes with 2 (1.4%). Other
orders (Lepidosireniformes, Rajiformes, Synbranchiformes and
Beloniformes) had one species each (Table 1). The chi-square test
showed that no significant variation (chi-square=5.85; df=12; p=0.92)
in richness per order existed among the localities (Figure 2).

The most abundant species were O. pequira (10,259
individuals/22.14%), followed by O. paraguayensis (8,617
individuals/18.60%) and B. exodon (4,275 individuals/9.23%). In

B Characiformes
Siluriformes

B Gymnotiformes
B Perciformes

H Others

Relative species richness
&
|

AR PR cL FL
Sampled environments

Figure 2. Relative richness per order in localities sampled at Porto Murtinho
Pantanal, Mato Grosso do Sul, Brazil, from February 2009 through January
2011. AR= Amonguija River; PR= Paraguay River; CL= Criminosa Lake;
FL= Flores Lake.

Table 1. List of species and occurrences in localities sampled in Porto Murtinho Pantanal from February 2009 through January 2011. AR= Amonguija River;

PR= Paraguay River; CL= Criminosa Lake; FL= Flores Lake.

Species

AR PR CL FL

Rajiformes
Potamotrygonidae
Potamotrygon brachyura (Giinther, 1880)
Lepidosireniformes
Lepidosirenidae
Lepidosiren paradoxa Fitzinger, 1837
Characiformes
Anastomidae
Abramites hypselonotus (Giinther, 1868)
Leporinus friderici (Bloch, 1794)
Leporinus lacustris Campos, 1945
Leporinus macrocephalus Garavello and Britski, 1988
Leporinus obtusidens (Valenciennes, 1836)
Leporinus striatus Kner, 1858
Leporinus sp.
Schizodon borellii (Boulenger, 1900)
Schizodon isognathus Kner, 1858
Characidae
Acestrorhynchus pantaneiro Menezes, 1992
Aphyocharax dentatus Eigenmann and Kennedy, 1903
Aphyocharax rathbuni Eigenmann, 1907
Aphyocharax paraguayensis Eigenmann, 1915
Aphyocharax anisitsi Eigenmann and Kennedy, 1903
Astyanax asuncionensis Géry, 1972
Astyanax pellegrini Eigenmann, 1907
Astyanax marione Eigenmann, 1911
Bryconamericus exodon (Eigenmann, 1907)
Charax leticiae Lucena, 1987
Clupeacharax anchoveoides Pearson, 1924
Cynopotamus sp.
Engraulisoma taeniatum (Castro, 1981)
Galeocharax humeralis Valenciennes, 1834
Gymnocorymbus ternetzi (Boulenger, 1895)

XK XX
XK XX
XK XX

XK R
XK X

XK R
T T T o

KKK KX XX
KKK KX KX
XK XK X

XK R
5
=

XK

ol

I T T T T I e e
>

XK X
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Table 1. Continued...

Species CL FL

Hemigrammus marginatus Ellis, 1911

Hemigrammus lunatus Durbin, 1918

Hyphessobrycon eques (Steindachner, 1882)

Jupiaba acanthogaster (Eigenmann, 1911)

Markiana nigripinnis (Perugia, 1891)

Metynnis maculatus (kner, 1858)

Mylossoma paraguayensis Norman, 1928

Moenkhausia forestii Benine, Mariguela and Oliveira, 2009
Moenkhausia sanctafilomenae (Steindachner, 1907)
Moenkhausia dichroura (Kner, 1858)

Moenkhausia intermedia Eigenmann, 1908

Myloplus levis (Eigenmann and McAtee, 1907)
Odontostilbe pequira (Steindachner, 1882)

Odontostilbe paraguayensis Eigenmann and Kennedy, 1903

XK K X

Piabucus melanostoma Holmberg, 1891
Poptella paraguayensis (Eigenmann, 1907)
Prinobrama paraguayensis (Eigenmann, 1914)

KoK KK K XK

Psellogrammus kennedyi (Eigenmann, 1903)

Pygocentrus nattereri Kner, 1858

o

Roeboides microlepis Steindachner, 1879
Roeboides prognatus Boulenger, 1895
Roeboides descalvadensis Fowler, 1932

ol

Salminus brasiliensis (Cuvier, 1816)

Serrapinus calliura (Boulenger, 1900)
Serrasalmus maculatus Kner, 1858
Serrasalmus marginatus Valenciennes, 1837
Tetragonopterus argenteus (Cuvier, 1816)
Triportheus pantanensis (Kner, 1858)

T T R T T B e I I ><><><%
><><><><><><><NNNXNNXNNXNNXNNNNNXNNX;

XX KR XK

Triportheus nematurus (Ginther, 1874)
Crenuchidae

Characidium aff. zebra Eigenmann, 1909

Characidium laterale (Boulenger, 1895)
Curimatidae

ol
ol
ol
ol

Curimatella dorsalis (Eigenmann and Eigenmann, 1889)
Cyphocharax gillii (Eigenmann and Kennedy, 1903)
Psectrogaster curviventris Eigenmann and Kennedy, 1903
Potamorhina squamoralevis (Braga and Azpelicueta, 1983)
Steindachnerina brevipinna (Eigenmann and Eigenmann, 1889)
Steindachnerina conspersa (Holmberg, 1891)

KKK K K XA
XK KK X K
T I I

Steindachnerina nigrotaenia (Boulenger, 1902)
Cynodontidae
Rhaphiodon vulpinus Spix and Agassiz, 1829

>
>
>

Engraulididae

Lycengraulis sp. X X X X
Erythrinidae

Hoplias sp. - X - -
Hoplias malabaricus (Bloch, 1794) X X X X
Hoplerythrinus unitaeniatus (Spix, 1829) X - - -
Gasteropelecidae

Gasteropelecus sternicla (Linnaeus, 1758) - X X -
Thoracocharax stellatus (Kner, 1858) X X X -
Hemiodontidae

Hemiodus orthonops (Eigenmann and Kennedy, 1903) X X X X
Lebiasinidae
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Table 1. Continued...

Species AR PR CL FL
Pyrrhulina australis Eigenmann and Kennedy, 1903 X X X X
Paradontidae
Apareiodon affinis (Steindachner, 1879) X X X -
Prochilodontidae
Prochilodus lineatus (Valenciennes, 1836) X
Siluriformes
Auchenipteridae
Auchenipterus nigripinnis (Boulenger, 1895) X
Epapterus dispilurus Cope, 1878 -
Parauchenipterus striatulus (Steindachner, 1876) X - - X
Parauchenipterus galeatus (Linnaeus, 1766) X

ol =
=
=

=
=
=

Aspredinidae

ke
>
>
>

Bunocephalus doriae Boulenger, 1902
Callichthyidae

Callichthys callichthys (Linnaeus, 1758)

Corydoras hastatus Eigenmann and Eigenmann, 1888

>
>
S

Hoplosternum littorale (Hancock, 1828)

Ko X

Leplosternum pectorale (Boulenger, 1895)
Doradidae

Platydoras armatulus (Valenciennes, 1840) X - - -
Oxydoras kneri Bleeker, 1862 -
Heptapteridae

Rhamdia sp. Bleeker, 1858
Loricariidae

o

>
>
~

Farlowella paraguayensis Retzer and Page, 1997
Hemiodontichthys acipenserinus (Kner, 1853)
Hypoptopoma inexspectatum (Holmberg, 1893)
Hypostomus sp. Lacépede, 1803

Hypostomus boulengeri (Eigenmann and Kennedy, 1903)
Hypostomus latifrons Weber, 1986

Loricariichthys platymetopon Isbriicker and Nijssen, 1979

T I

Loricariichthys labialis (Boulenger, 1895)
Loricaria sp. Linnaeus, 1758
Otocinclus vittatus Regan, 1904

XK
=
5

Pterygoplichthys ambrosettii (Holmberg, 1893)
Pyxiloricaria menezesi Isbiicker and Nijssen, 1984

XX

Rineloricaria parva (Boulenger, 1895)
Sturisoma barbatum (Kner, 1853)
Pimelodidae

T T T S e S

KKK

=

Pimelodella taenioptera Ribeiro, 1914
Pimelodella gracilis (Valenciennes, 1840)
Pimelodella mucosa Eigenmann and Ward, 1907

eI

Pimelodus maculatus Lacépede, 1803

XK

Pimelodus mysteriosus Azpelicueta, 1998

Pimelodus argenteus Perugia, 1891

Theringichthys labrosus (Liitken, 1874)

Pinirampu pirinampu (Spix and Agassiz, 1829)
Megalonema platanum (Gunther, 1880)

Sorubim lima (Bloch and Schneider, 1801)
Pseudoplatystoma corruscans (Spix and Agassiz, 1829)
Zungaro zungaro (Humboldt and Valenciennes, 1821)

KR KKK X

XK K X

Trichomycteridae
Ituglanis eichorniarium (Miranda Ribeiro, 1912) - - X -

http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn02313022013



Biota Neotrop., vol. 13, no. 2

187

Fish species associated with aquatic macrophytes

Table 1. Continued...

Species

AR PR CL FL

Gymnotiformes
Apternotidae
Apteronotus albifrons (Linnaeus, 1766)
Gymnotidae
Gymnotus spp.
Gymnotus inaquilabiatus (Valenciennes, 1839)
Gymnotus paraguensis Albert and Crampton, 2003
Hypopomidae
Brachyhypopomus sp. A Mago Leccia, 1994
Brachyhypopomus sp. B Mago Leccia, 1994
Brachyhypopomus sp. C Mago Leccia, 1994
Sternopygidae
Sternopygus macrurus (Bloch and Schneider, 1801)
Eigenmannia trilineata Lopez and Castelo, 1966
Eigenmannia virescens (Valenciennes, 1842)
Perciformes
Cichlidae
Aequidens plagiozonatus Kullander, 1984
Apistogramma trifasciata (Eigenmann and Kennedy, 1903)
Apistogramma commbrae (Regan, 1906)
Apistogramma borellii (Regan, 1906)
Astronotus crassipinnis Heckel, 1840
Bujurquina vittata (Heckel, 1840)
Chaetobranchopsis australis Eigenmann and Ward, 1907
Cichla piquiti Kullander and Ferreira, 2006
Cichlasoma dimerus (Heckel, 1840)
Crenicichla semifasciata (Heckel, 1840)
Crenicichla lepidota Heckel, 1840
Crenicichla vittata Heckel, 1840
Gymnogeophagus balzanii (Perugia, 1891)
Mesonauta festivus (Heckel, 1840)
Satanoperca pappaterra (Heckel, 1840)
Sciaenidae
Pachyurus bonariensis Steindachner, 1879
Beloniformes
Belonidae
Potamorhaphis eigenmanni Ribeiro, 1915
Cyprinodontiformes
Rivulidae
Rivulus punctatus Boulenger, 1895
Trigonectes balzanii (Perugia, 1891)
Synbranchiformes
Synbranchidae
Synbranchus marmoratus Bloch, 1795

e
Y
Do
s

I o T e Bl
XXX XK XK X XK KX
X)X

5
RS

contrast, 22 species were each represented by only one individual.
Thus, the three most abundant species comprised approximately
50% of the total sampled individuals, while 123 species represented
individually less than 1%, and together comprised 14.14% of the
total sample. Despite the predominance of small species, many of the
fishes collected are important for fisheries, including P. corruscans

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn02313022013

(Pintado), Z. zungaru (Jav), S. brasiliensis (Dourado), and S. lima
(Jurupensen), among others.

Among the species collected, the tucunaré Cichla piquiti, an
introduction from the Amazon basin, was found in the Paraguay
River. Another, Cynopotamus sp., was recorded for the first time
in the Upper Paraguay River, and its taxonomic status is unknown.
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Pimelodus mysteriosus, a species of the Parana basin, was recorded
for the first time in the Upper Paraguay River.

Discussion

The fish species associated with aquatic macrophytes in
Porto Murtinho Pantanal comprised 53.5% of the total species
richness known for the Pantanal (Britski et al. 2007). This shows
both the homogeneity in fish species distribution across the
Pantanal floodplain, and the importance of aquatic macrophytes
for maintenance of fish diversity. Moreover, the predominance of
Characiformes and Siluriformes observed follows the Neotropical
biogeographic pattern and other studies in the Pantanal (Willink et al.
2000, Suarez et al. 2001, Baginski et al. 2007, Pacheco & Silva 2009,
Milani et al. 2010).

The dominance of two small species of Cheirodontinae
(O. pequira e O. paraguayensis) follows a habitat pattern, since
other studies on fishes associated with aquatic macrophytes have
yield the same general results (Suarez et al. 2001, Baginski et al.
2007, Pacheco & Silva 2009, Silva et al. 2010). This suggests that
the macrophyte habitat is favorable for these species, probably
because of the good availability of food and protection from
predators. Moreover, the greater dominance of a few species is
common in tropical communities. Magurran & Henderson (2003)
suggested that abundant/common species are those residing in this
habitat, while other species are occasional visitors. This hypothesis
can be used to explain our data, in response to the close association
between the species found and macrophyte beds. The smaller fish
species are possibly more abundant because they are resident in the
macrophyte beds.

Also, the occurrence of some commercially important species
occurred as juveniles, suggesting that macrophyte beds are also an
important habitat for the initial development of larger species, as
demonstrated by Delariva et al. (1994) for the Upper Parana River.

In relation to introduced specie tucunaré Cichla piquiti,
Resende et al. (2008) defines as a well-established species in the
Pantanal, and reported its occurrence from the Piquiri River (northern
Pantanal) to the region of Corumba (central Pantanal). Our data
revealed that it occurs approximately 400 km southward, at the limit
of the Pantanal (Upper Paraguay River). Therefore, along the main
river (the Paraguay), the tucunaré occupies approximately 70% of the
north-south axis of the Pantanal, although its occurrence in tributaries
of the Paraguay River has not been evaluated, nor has its influence
on aquatic communities.

The specimens of Cynopotamus sp. collected are of unknown
taxonomic status; they differ from others reported from the Pantanal,
although they may have been recorded in the Middle Paraguay River.
Only after careful analysis can we can determine if this record is a
geographical expansion of distribution, or an undescribed species.
Complementarily, P. mysteriosus is a species described from the
Parana basin, and is here first recorded in the Pantanal.

In conclusion, the fish diversity associated with aquatic
macrophytes in Porto Murtinho Pantanal is composed by small-sized
species, with some juveniles and adults of larger species occurring in
different frequencies. Some species were recorded for the first time
in the Pantanal (Cynopotamus sp. and P. mysteriosus), or the record
represents an expansion of the known distribution (e.g., C. piquiti).
Finally, the great fish diversity, typical of the Pantanal, suggests the
fundamental importance of macrophyte beds for fish and fisheries
ecology.

http://www.biotaneotropica.org.br
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Abstract: The IUCN Red List is an important conservation tool. Although its criteria are used worldwide, in most
cases the classification process per se is restricted to a group of experts with restricted or no participation of the
general public. This may raise concerns from final Red List users, which, without knowing the data or procedures
adopted by the experts, may argue on the outcomes, final classification adopted, or the overall use of the lists.
TUCN recommends that all assessments must be backed up by data and justifications, making them as accurate
and transparent as possible. We describe here the assessment of Eptesicus taddeii, a bat species endemic to the
southern Atlantic Forest of Brazil, indicating how and why the species was flagged as Vulnerable - B2ab(i, ii,
iii) during its national evaluation.

Keywords: Chiroptera, conservation policy, endangered species, IUCN, Red List.

BERNARD, E., NASCIMENTO, J.L. & AGUIAR, L.M.S. Classificando uma espécie como ameacada: o caso
de Eptesicus taddeii, um morcego endémico da Mata Atlantica Brasileira. Biota Neotrop. 13(2): http:/www.
biotaneotropica.org.br/v13n2/pt/abstract?short-communication+bn01413022013

Resumo: A Lista Vermelha da IUCN ¢ uma importante ferramenta conservacionista. Embora seus critérios
sejam mundialmente usados, na maior parte dos casos o processo de classificacdo per se € restrito a um grupo
de especialistas, com pouca ou nenhuma participagdo do piblico em geral. Isto pode gerar inquietagdes por
parte dos usuarios finais da Lista Vermelha, os quais, desconhecendo os dados ou procedimentos adotados pelos
especialistas, podem questionar as classificagdes, o resultado final da lista, ou mesmo o uso da lista em si. A
IUCN recomenda que todas as avaliagdes tenham suporte de dados e justificativas, tornando este processo o mais
correto e transparente o possivel. Descrevemos aqui o processo de classificagdo de Eptesicus taddeii, um morcego
endémico da porgdo sul da Mata Atlantica brasileira, indicando como e porque a espécie foi classificada como
Vulneravel - B2a,b(i, ii, iii) durante sua avaliag@o nacional.

Palavras-chave: Chiroptera, politicas de conservagdo, espécies ameagadas, IUCN, Listas Vermelhas.
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Flagging a species as threatened

Introduction

Evaluating species conservation status is an important tool for
establishing conservation priorities (Margules & Pressey 2000).
Since 1966 the World Conservation Union (IUCN) has evaluated
species’ conservation status worldwide, and today the IUCN Red
Lists are broadly accepted and adopted in conservation biology,
both for research, information or policy making (e.g. Collar 1996,
Akcakaya et al. 2000, Margules & Pressey 2000, Rodrigues et al.
2004, 2006, Butchart et al. 2005, Miller et al. 2007). Red lists attend
to different purposes, indicating extinction risk, rarity, cultural
importance, conservation value, population decline, conservation
priorities, international responsibility for protection, or a combination
of several of these factors, at local, regional and global scales
(Miller et al. 2007), and should, therefore, be constantly improved.

The IUCN Red List Categories and Criteria were first published
in 1994 following six years of research and consultation, and a
posterior revised version (currently 3.1) was published seven years
later (International... 2001). Although such criteria were developed
to improve objectivity and transparency in assessing the conservation
status of species, in most cases the classification process per se is
restricted to a group of experts with restricted or no participation of the
general public. The technical aspects involved with the classification
of a species as threatened or not require that evaluators have a
background not only in the biological and ecological aspects of the
species, but also on the guidelines, the definitions of the many terms
used in the criteria, and how the criteria should be applied. Therefore,
the more restricted aspect of such process could be partially justified.
However, this may raise concerns from final red list users, which,
without knowing the data or procedures adopted by the experts,
may argue the outcomes, final classification adopted, or the overall
use of the lists (Hilton-Taylor et al. 2000, Possingham et al. 2002,
Miller et al. 2006).

With the objective of facilitating the exchange of information
between national and global red list authorities, [UCN recommends
that all assessments should follow the global minimum documentation
standards (International... 2011). Assessments must be backed up
by data, justifications, sources and estimates of uncertainty and data
quality, making them as accurate and transparent as possible. In
June 2012, during a workshop to evaluate the conservation status of
the Brazilian bat fauna promoted by the Instituto Chico Mendes de
Conservagdo da Biodiversidade (ICMBio), we evaluated the status
of Eptesicus taddeii, a species endemic to the southern Atlantic
Forest of Brazil, applying the criteria adopted by the [IUCN Red List
of Threatened Species (International... 2011). In order to make this
process transparent and accessible for the people interested on it, we
describe here the results of such assessment, indicating how and why
the species was flagged as threatened at a national level.

Material and Methods

The species - Eptesicus taddeii (Chiroptera: Vespertilionidae)
is a medium size (~ 5-9 g, forearm 41-48 mm), reddish-furred bat
described in 2006 (Miranda et al. 2006), based on specimens from
two localities in eastern Parana, one locality in the northern part of
Santa Catarina, and one locality in southern Sdo Paulo state, all in
the southern cone of Brazil. Posterior studies extended the known
distribution of E. taddeii to 12 localities, with the northernmost record
in Botucatu (Sao Paulo), and the southernmost record in Sao José dos
Ausentes (Rio Grande do Sul) (see Miranda et al. 2010). Four other
species of Eptesicus occurs in Brazil: E. chiriquinus, E.diminutus,
E. brasiliensis and E. furinalis, with the latter two already recorded
in simpatry with E. faddeii. Although there is no data on its biology,
as it congeners this species is an exclusive insectivore. Based on its

http://www.biotaneotropica.org.br/v13n2/en/abstract?short-communication+bn01413022013

known distribution, E. taddeii is currently restricted to the Atlantic
Forest lato sensu, with most of the records in mixed araucaria
forest, two records in semi-deciduous seasonal forest (Londrina,
PR and Botucatu, SP, this one in the transition between cerrado and
Atlantic Forest), and a single record in Atlantic forest strictu sensu
(Iguape, SP) (Miranda et al. 2010). The species has been recorded
in three protected areas: Parque Estadual de Campinhos (PEC-337
ha), Area de Protecio Ambiental Estadual da Escarpa Devoniana
(APAED-392,633 ha), both in PR, and Parque Estadual Turistico do
Alto Ribeira (PETAR-36,000 ha), in SP.

IUCN Red List classification — We used the IUCN Red List
Categories and Criteria Version 3.1 (see International... 2001), which
is based on five main criteria: A) Declining population (past, present
and/or projected); B) Geographic range size, and fragmentation,
decline or fluctuations; C) Small population size and fragmentation,
decline, or fluctuations; D) Very small population or very restricted
distribution; and E) Quantitative analysis of extinction risk (e.g.,
Population Viability Analysis). Criterion B takes into consideration
two sub-criteria: B1) Extent of occurrence (EOO), defined as the
area contained within the shortest continuous imaginary boundary
which can be drawn to encompass all the known, inferred or projected
sites of present occurrence of a taxon, excluding cases of vagrancy;
and B2) Area of occupancy (AOO), defined as the area within its
‘extent of occurrence’ which is occupied by a taxon, excluding
cases of vagrancy. In other words, the AAO represents the area of
suitable habitat currently occupied by the taxon and its measure
reflects the fact that a taxon will not usually occur throughout
the area of its EOO, due to the existence of areas of obviously
unsuitable habitat (International... 2001). According to criterion
B1, species with an EOO < 100 km?, < 5,000 km?, and < 20,000 km?
are classified as, respectively, Critically Endangered, Endangered
and Vulnerable. Similarly, in B2, species with an AAO < 10 km?,
<500 km?, and < 2,000 km? follow the same classification. Moreover,
based on B2, to be classified as Vulnerable, a species must have an
AOO < 2,000 km? plus at least two of the following:

» Severely fragmented AOO or number of locations < 10;

» Continuing decline in any of (i) extent of occurrence, (ii)

area of occupancy, (iii) area, extent and/or quality of habitat,
(iv) number of locations or subpopulations, or (v) number of
mature individuals;

» Extreme fluctuations in any of (i) extent of occurrence, (ii) area

of occupancy, (iii) number of locations or subpopulations, or
(iv) number of mature individuals.

Only one of the criteria needs to be met to list a particular taxon
in any of the categories of threat (International... 2011). However,
a taxon should be assessed against as many criteria as available data
permit, and the listing should be annotated by as many criteria as are
applicable for a specific category of threat. No assessment can be
accepted for the [IUCN Red List as valid unless at least one criterion
and any qualifying sub criteria are given and all data used in a listing
must be either referenced to a publication that is available in the public
domain, or else be made available. Although the criteria for each
of the categories of threat are based on quantitative thresholds, the
system permits that taxa for which there is very little information can
be assessed. We used the best available information in combination
with inference and projection to test E. taddeii against the five criteria.

EOO, AOO and remaining vegetation cover — To calculate the
EOO for E. taddeii, we used ArcGis 9.3 software (Environmental...
2008) fed with the coordinates of the 12 known records for the
species. We generated a minimum convex polygon using the extension
Hawths Tools, with the outermost records as the vertices. The polygon
area was calculated using the extension XToolsPro, using the South
America Albers Equal Area Conic projection. We then overlapped that
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polygon with the shape file produced by the Atlas dos Remanescentes
Florestais da Mata Atlanticas (Fundag@o... & Instituto... 2011), in
order to evaluate the proportion of remaining original vegetation inside
the extent of occurrence for E. taddeii, which we believe constitutes
the main AOO for the species. We adopted such optimistic approach
due to the complete lack of information on others factors which can
effectively reduce the species’ AOO, such as, environmental variables
(e.g. the species’ requirements regarding temperature or humidity),
biological interactions (e.g. prey availability, impacts of competition
or predation), landscape factors (e.g. roost availability or connectivity
between forest patches). In fact, its effective AOO could be smaller
than that we considered, but a refinement of that area would require
more studies on models for the species distribution, and searching
for information about the minimum area required for E. taddeii. We
researched the literature for data that could be used to confront the
species against criterion A, C, D and E. However, considering that
E. taddeii was recently described (Miranda et al. 2006) and it is rare
among inventories, sources were very scarce. We used data from the
same atlas to access the % of Atlantic forest remaining in each of the
12 municipalities were the species was already recorded, using that
information to consider future scenarios of threats and pressures.

Results

Based on the coordinates of the 12 localities with known records,
we calculated the EOO for E. taddeii at 179,221.51 km? (Figure 1).

The original vegetation in the EOO was severely reduced, with an
estimate of only 36% remaining. That would project a conservative
AOO of ca. 64,519.74 km?. However, such forests remnants are
extremely fragmented, and frequently surrounded by matrices of
large extensions of commercial plantations or urban settlements.
The remaining Atlantic Forest in the municipalities varied from
6.1% in Cerro Azul (PR) to 74.1% in Iguape (SP), with an average
of 21.8 + 18.6%. With the exclusion of Iguape and Apiai (41.5%
remaining) — exceptions because most of their forests are in a
protected area (PETAR)-, the average of remaining forest dropped
to 15.3 +7.6%.

Considering there are no data on the population size of E. taddeii,
criteria A, C, and E simply could not be evaluated. We did not access
criterion D (very small population or very restricted distribution),
opting to use data on distribution in the evaluation of criterion B.
The calculated EOO (B1) did not qualify E. faddeii in any of the
endangered categories. However, for B2, although the species is
known in > 10 locations (currently 12), at least in > 83% of them its
AOOQO is severely fragmented, with not a single forest remnant larger
than 10 km?in those 10 sites. The species has been recorded in three
protected areas, however, PEC is remarkably small (337 ha), and
the remaining forest cover in the APAED is low, with an average of
11.5 £ 3.6% in the 12 municipalities covered by the unit. Moreover,
capture records indicated that the species is associated with forests
(either primary or in regeneration), with most records in the already

oW FUW
i i
by
w " n
£ -
] ] :
£ g
i -2
2 &
N
O 50 100 200 300
Km
£ | £
3 &
. Eptesicus taddeii .
i <& L
~  Species records
E.0.O.
g [ | Vegetation remnants 0
27 Rivers and water bodies 5
T T T L] T T T
STUowW STTW S1rw a&'rrw A&rw Eraiy Brrw

Figure 1. Polygon with the extent of occurrence of the bat Eptesicus taddeii (Vespertilionidae) and the remaining vegetation cover, based on records in 12

localities in the southern Atlantic Forest of Brazil.
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Flagging a species as threatened

threatened araucaria forest in Southern Brazil. We evaluated that the
current state of the AOO results from degradation in the past, and
the pressures and threats experienced by them (agribusiness and
real estate speculation) indicates possible future declines in the area,
extent and/or quality of the habitat used by the species. Therefore,
based on our best judgment, E. taddeii was classified as Vulnerable,
by meeting the criteria B2ab(i, ii, iii), i.e., the species has a small
area of occupancy, which is severely fragmented, and experiences
a continuing decline in its extent of occurrence, area of occupancy,
area, extent and quality of habitat.

Discussion

By clearly presenting the data, criteria and methodology adopted,
we provide scientific-based arguments to classify Eptesicus taddeii,
a bat species endemic to the Brazilian Atlantic forest, as Vulnerable
according to the [UCN Red List. Contrary to what uninformed people
may think, the criteria and process to classify species according to
its conservation status are evidence-based and benefited when all its
phases are transparent and supported by solid data and arguments.

The classification here proposed it is not official and does not
conclude the process. Our assessment must be peer reviewed by at least
two evaluators assigned by the relevant ‘Red List Authority’, which
in this case is ICMBio. The process can proceed if no inconsistencies
are found, leaving ICMBio to promulgate our assessment (together
with all other 174 bat species evaluated in the event) which is usually
made via a norm (Instru¢cdo Normativa) published by the Brazilian
Ministério do Meio Ambiente. After its promulgation, comes then
what we believe is the most important outcome of the work done,
when Red List data are used to guide management of natural resources
at multiple scales, including, for example, environmental impact
assessments, and in national development policies and legislation.

The classification of species as threatened is a dynamic process
and must be constantly updated, facing new data and information
(International... 2011). Red-listed species can have its status changed
for better or worse and, in fact it, in the ideal world species should
not be included in such lists at all. However, the real world has shown
that such lists are necessary tools to inform the society on the fragile
status of our biodiversity. By taking part in a listing process, and
providing the best possible judgment, we, conservation scientists,
hope to contribute to change such scenario and improve the decision-
making process involving biodiversity in our country.

The initiative coordinated by ICMBio to access and evaluates
all bat species in Brazil is a large and necessary effort, and the
assessment of E. taddeii was part of it. Such effort is noteworthy,
considering that the country harbor a very rich bat fauna (currently
175 spp. — Moratelli et al. 2011, Paglia et al. 2011, Nogueira et al.
2012), the knowledge on the Brazilian bats is still very incomplete
(Bernard et al. 2011), and considering that bats are not a charismatic
group of animals, frequently suffering from misconceptions and
misinformation by the general public (Bernard et al. 2012). The
evaluation of poorly known species, such as E. taddeii, hopefully
will bring more attention to the vulnerability of species that most of
the general public doesn’t even know to exist.
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GANDARA-MARTINS, A.L. & ALMEIDA, T.C.M. Mollusc assemblage in an urban bay nearby a
marine extractive reserve, Florianopolis - SC, Brazil. 13(2): http://www.biotaneotropica.org.br/v13n2/en/
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Abstract: have described the spatio-temporal variation of mollusc assemblage in a coastal urban bay near a Marine
Extractive Reserve (RESEX), where several human activities are performed. Uni and multivariate analyses were
conducted considering spatial (six sampling stations) and temporal scale (30 surveys from 2002 to 2008) and
two associations were recognized. We identified 48 species from 28 families belonging to four classes: Bivalvia,
Gastropoda, Polyplacophora, and Scaphopoda. The Sand Tidal Flat association had a contribution of more than
90% of Anomalocardia brasiliana (Gmelin, 1791) as well as a higher diversity and similarity among surveys.
The Mud Bottom association had a lower similarity among surveys due to the low abundance of species. The
feeding habits of molluscs were different between the associations. The climate and the fauna followed a seasonal
pattern, with low variance over years. The highest diversity was detected at the end of a highway construction,
indicating a rapid recolonization, probably due to the proximity to a protected area. We highlight the need to the
conservation of sand tidal flats, mostly because of their high diversity, location in a transitional zone between
marine, freshwater, and terrestrial ecosystems (connected with mangrove forests), in addition to the economic
importance, and anthropogenic pressure.

Keywords: sand tidal flat, mud bottom, feeding habits, Anomalocardia brasiliana, Southern Brazil.

GANDARA-MARTINS, A.L. & ALMEIDA, T.C.M. Assembleia de moluscos em uma Baia urbana proéxima a
uma reserva extrativista marinha, Florianopolis - SC, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.
org.br/v13n2/pt/abstract?article+bn01813022013

Resumo: Descrevemos a variagdo espago-temporal da assembleia de moluscos em uma baia costeira urbana
proxima a uma Reserva Extrativista Marinha (RESEX), onde varias atividades humanas sao realizadas. Analises
uni e multivariadas foram realizadas, considerando as escalas espacial (seis estagdes de amostragem) e temporal
(30 campanhas entre 2002 ¢ 2008). Um total de 48 espécies foram identificadas, pertencentes a 28 familias
e distribuidas em 4 classes: Bivalvia, Gastropoda, Polyplacophora e Scaphopoda. Duas associagdes foram
reconhecidas. A associac@o Planicie Arenosa teve uma contribui¢ao de mais de 90% de Anomalocardia brasiliana
(Gmelin 1791) e maior diversidade e similaridade entre as campanhas. A associa¢do Fundo Lamoso teve menor
similaridade entre as campanhas, devido a baixa abundancia de espécies. O habito alimentar dos moluscos
que compdem as associagdes também foi diferente entre as associa¢des. O clima durante o periodo estudado
apresentou um padrio sazonal, com pouca varia¢do entre os anos, que foi seguido pela fauna. A maior diversidade
foi detectada concomitantemente ao fim da construgdo de uma rodovia (Via Expressa Sul), evidéncia de uma
rapida recolonizagdo, possivelmente associada a proximidade de uma area protegida (RESEX). Ressaltamos a
necessidade de conservacdo das planicies arenosas entre-marés , principalmente devido a sua alta diversidade,
localizagdo em zonas de transi¢do entre os ecossistemas de agua doce, marinho e terrestre (conectados a florestas
de mangue), importancia econémica e pressao antropica.

Palavras-chave: planicie arenosa, fundo lamoso, habitos alimentares, Anomalocardia brasiliana, Sul do Brasil.
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Introduction

The National System for Conservation Units from Brazil defines
and regulates the categories of protected areas, and it is basically
divided into two groups: Areas of complete protection and areas
of sustainable use. The extractive reserve (RESEX) is a category
from the sustainable use group and is designated for the subsistence
of locals based on controlled extraction. The Marine Extractive
Reserve (RESEX) of Pirajubaé is nearby an urban bay, located on a
coastal island in southern Brazil. The main resource is the bivalve
Anomalocardia brasiliana (Gmelin 1791) —Veneridae that sustain
socially, economically and culturally a fishing community of about
103 officially registered fishermen (Ribas & Zuculoto 2012, Vizinho
& Tognella-de-Rosa 2010).

Similar to the urban bays around the world, this bay is under severe
pressure of economic development. Some activities such as drainage
(Newell et al. 1998, Bemvenuti et al. 2005), disposal of sediments
(Bolam et al. 2006, Vivan et al. 2009), construction of permanent
structures (Skilleter & Warren 2000), domestic and industrial sewage
(Guerra-Garcia & Garcia-Goémez 2004, Cannicci et al. 2009), and
fishing (Collie et al. 2000, Gaspar et al. 2003, Gray et al. 2006) are
well known to affect benthic assemblages. Among the organisms that
compose the benthic macrofauna, molluscs may rapidly respond to
impacts such as burial and/or suspension of fine sediments (Morton
1996), enrichment with organic matter from sewage (Inglis & Kross
2000, Guerra-Garcia & Garcia-Goémez 2004, Whomersley et al.
2007, Cannicci et al. 2009), and commercial exploitation (Brazeiro
& Defeo 1999).

Some of these activities happened or continue to happen at
this bay, such as drainage/disposal of sediments and construction
of a highway on its margin (from 1996 to 2005), domestic sewage
discharge, and fishing activities (Pezzuto & Echternacht 1999,
Schettini et al. 2000, Souza et al. 2012, Vizinho & Tognella-de-Rosa
2010). Although the RESEX of Pirajuba¢ is a natural conservation
unit and sustains part of local economy, the highway construction and
urban expansion did not take into account the environmental, social,
economic, and cultural aspects. Most of the fishermen complain about
adecrease in the A. brasiliana production and sale after the highway

construction and also about the problems from domestic sewage input
(Vizinho & Tognella-de-Rosa 2010).

Thus, the objective of this study was to assess the molluscan
assemblage composition and structure on a coastal urban bay near
the Pirajubaé RESEX over a 7 year monitoring effort. We expected
that mollusc assemblages have higher species diversity closer to the
RESEX, where a sand tidal flat is located, and that this diversity is
under fluctuations due to human activities.

Material and Methods

1. Study area

Sampling was conducted in a shallow embayment (Saco dos
Limdes) inside an urban bay (South Bay) within 7 km?area between
the mainland and the coastal island of Floriandpolis, Southern
Brazil (27° 38’S and 48° 33° W) (Figure 1). This embayment is
approximately 1-m deep in the southern section and slightly deeper
at the northern section, with low hydrodynamic energy. A sand
tidal flat is located on its southern margin, which together with an
adjacent mangrove forest, composes the RESEX, the first of its
category in Brazil. This area is one of the main sources of the bivalve
A. brasiliana in Brazil, where exploitation is made up by artisanal
fishing (Pezzuto et al. 2010). The local sediment is characterized by
clay and silty clay at the central, northern, and northwestern area of
the embayment. At the tidal flat in the southwest section, sediment
is composed basically of sand and silty sand. The dispersion of
sandy sediments in the latter areas coincides with the biogenic debris
distribution (Schettini et al. 2002).

The tide in Floriandpolis, Santa Catarina, is microtidal (mean
range: 0.8 m) and of the mixed discontinuous semidiurnal type. As a
consequence of urban spread and the rough coastline, this bay had its
eastern shore filled with earth for a highway embankment. Its building
was made with sediment dredged from the most external sector of the
tidal flat, reducing its area by almost 50% (Pezzuto & Echternacht
1999). This activity lasted for about 10 years (1996-2005) and had
changed the entire morphology of the eastern shore. Consequently,
almost all margins of the embayment are urbanized and receive rain
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Figure 1. Map of South Bay, Florianopolis Island, Santa Catarina State, Brazil. Sampling locations numbered from 1 to 6. The hatched area refers to the Marine
Extractive Reserve of Pirajubaé (Pirajubaé RESEX), where the sand tidal flat is located. Station 3 is the only station within this tidal flat.
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drainage contaminated with domestic sewage in several sections
(Schettini et al. 2000, Vizinho & Tognella-de-Rosa 2010).

2. Sampling and data treatment

A total of 30 surveys were carried out between 2002 and 2008.
In each survey, four samples were collected at six stations along the
embayment area (Figure 1). Each sample was collected with a Van
Veen grabber of 0.025 m? surface area. Samples were sieved through
a 0.05 mm mesh and the organisms were fixed in a 4% formaldehyde
solution. All organisms were sorted and the molluscs were identified
to the lowest taxonomic level (Arruda & Domaneschi 2005, Simone
2006, Rios 2009) and preserved in 70% alcohol. The feeding habit
classification followed Arruda et al. (2003) and Rios (2009).

Additional sediment samples for granulometric analyses were
collected at 5 surveys (October 2003, December 2003, March 2004,
December 2007, and August 2008). Meteorological data of mean
rainfall and minimum, average, and maximum temperatures for
all months between 2002 and 2008 were provided by the Brazilian
Company for Agricultural Research and Rural assistance of Santa
Catarina (EPAGRI).

3. Data analysis

Sediment fractions were estimated by standard mechanical
sieving grain analysis. A portion of sediment was exposed to acid
dissolution using hydrochloric acid (HCI) at 10% volume to quantify
carbonate concentrations. Next, concentration of organic matter was
set after burning 5 g of the sediment in a muffle furnace for 8 hours at
800 °C. Granulometric parameters were acquired using the software
Sysgran version 3.0, following the method of Folk and Ward (1957).
In order to check the variability in composition of sediment among
stations, a Principal Component Analysis (PCA) was performed on
the percentages of granulometric fractions and not with statistical
parameters due to the bimodal distribution of some samples (Legendre
& Legendre 1998).

A non-parametric permutational multivariate analysis of variance
(PERMANOVA) (Anderson 2001, 2005, McArdle & Anderson
2001) was carried out to test temporal and spatial differences and
to identify the molluscan associations with Bray— Curtis distances
calculated from the abundance matrix of the molluscs [log (x + 1)
transformed]. A dummy variable of 1 was added to deal with the

zero values. Pair-wise a posteriori tests were also carried out as a
multivariate version of the t-statistic based on distances (Anderson
2005). An ordination by non-metric multidimensional scaling
(n-MDS) was used to illustrate the results. A similarity percentage
(SIMPER) was carried out to identify the species contribution that
provided the discriminating features between associations (PRIMER
6.0, Clarke & Warwick 2001).

After associations’ recognition, their structure was analyzed
by the following diversity indexes: Species richness (S), number
of individuals/0.025 m? area; Shannon Wiener diversity (Nats/
individual), and Pielou’s Equitability. These numerical descriptors
were calculated for each sampling unit with the software PRIMER
6.0 (Clarke & Warwick 2001) and tested through analysis of variance
(ANOVA) using R software (version 2.15.1; R development... 2012)
to evaluate the temporal and spatial variation between associations.
Data were log (x+1) transformed to reduce heterogeneity of variances
whenever appropriate. When differences were detected (p < 0.05), a
posteriori LSD test was applied (Underwood 1997). Premises of this
analysis were tested using Kolmogorov—Smirnov test for normality
and Cochran’s test for homogeneity of variance. It was accepted at
p > 0.05. Species accumulation curves by area were set to compare
species diversity between associations.

Results

1. Sediment and meteorological characterization

The embayment was composed mainly of silty sediment very
poorly selected, with mostly negative asymmetry, platykurtic, or
mesocurtic curves (reinforcing the poor selection of the sediment)
and with a high concentration of organic matter (5.2-15.1 g) and
low carbonates (4.68-9.16 g). The tidal flat, represented by station
3, had distinct characteristics, with more than 80% of fine sand in all
samples; poorly selected, negative asymmetry, had leptokurtic curves,
with low concentration of organic material (1.02-2.03 g) and higher
levels of carbonate (12.93-18.79 g).

The PCA analysis extracted two axes and explained 83% of all
variation. The first one accounted for 55% of variation and separated
the samples into two groups (Figure 2). The positive area was mainly
because of the presence of sand and gravel, where all samples of
station 3 and few from stations 4 and 5 in 2007 and 2008 were
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Figure 2. Principal Component Analysis (PCA). Sediment size percentage as the vectors of five surveys (10/2003, 12/2003, 03/2004, 12/2007, 08/2008)

represented by full dots (month_year station).
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concentrated. The negative area had the remaining stations with fine
sediment. Axis 2 was responsible for 28% of variation with high
percentage of clay and gravel on 2003 and 2004 surveys and silt on
2007 and 2008 surveys (Figure 2).

Rainfall followed the seasonal pattern of southern coast of Brazil,
higher in summer months and lower in the winter ones for most years.
Between 2002 and 2003, there was an El Nifio event, when the mean
temperatures were higher and the rainfall was lower than average.
Between 2007 and 2008, there was a La Nifia period, with higher
rainfall and lower temperature values (Figure 3). The winter in 2005
had a higher rainfall volume, and, together with 2006 winter, it had
higher mean temperature values (Figure 3).

2. Mollusc assemblage

A total of 1846 organisms were collected and classified into
48 species within 28 families belonging to four classes: Bivalvia,
Gastropoda, Polyplacophora, and Scaphopoda (Table 1). Bivalvia had
31 species and also the highest abundance (74.9%) with A. brasiliana,
responsible for more than 50% of individuals, followed by Tellina
lineata and Macoma uruguayensis, which together accounted for 9%
of total individuals. Gastropoda was represented by 16 species and
21.1% of'total abundance, primarily represented by Cylichna verrilli
and Crepidula pyguaia. The classes Polyplacophora (3.9%) and
Scaphopoda (0.1%) had only one species each (Table 1). The species
Volvulella texasiana had its distribution extended to southern Brazil.

As observed for sediment, station 3 differed from others in
multivariate analysis. PERMANOVA showed differences in time
(F,9 719-2.03; p = 0.0001), space (F 41.6; p = 0.0001), as well

5,719 =

as in its interaction (F ., 3.1; p = 0.0001). The n-MDS plots
illustrated two distinct associations: A Sand Tidal Flat association
represented by station 3 and a Mud Bottom association represented
by other stations. Mud Bottom association was composed of stations
with low abundance and variable species composition, while Sand
Tidal Flat association had higher abundance and diversity (Figure 4).

The species contribution that primarily provided the discriminating
features between associations (SIMPER) showed low similarity
between samples of Mud Bottom association, mainly composed by
M. uruguayensis, C. verrilli, and T. divisus. On the other hand, Sand
Tidal Flat association had a higher abundance and similarity among
samples, with A. brasiliana and T. lineata primarily responsible for
this similarity (Table 2). The community indexes (richness, total
density, diversity, and equitability) had significant differences (p <
0.05) for all levels (association, surveys, and interactions between
factors) in ANOVA analysis (Table 3). Sand Tidal Flat association had
higher richness, diversity, and density values than did Mud Bottom
(Figure 5a-d). In addition, winter months showed higher values of
such indexes until the year 2005. From 2005 up to 2008 richness, and
consequently diversity, increased with no seasonal pattern. Surveys
in December 2004 and August 2005 had higher diversity in mud
bottom sites (Figure 5).

The higher density in Sand Tidal Flat association was related to
A. brasiliana, which was the most abundant and dominant species
at station 3 and contributed to more than 90% of the total abundance
at this site (Figure 6). The abundance peaks at this association were
found mostly during winter and spring months. After 2006 winter,
a decrease in abundance of 4. brasiliana was observed along with
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Figure 3. Monthly mean values of (a) rainfall (mm), the large circles represent the sampling months and (b) maximum (m), mean (A), and minimum (e)

temperature (°C) values from January 2002 to August 2008.

http://www.biotaneotropica.org.br

http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn01813022013



Biota Neotrop., vol. 13, no. 2

Mollusc assemblage in an urban bay

45

Table 1. Taxonomic list with respective total and relative abundance of phylum Mollusca from South Bay - Florianopolis Island in surveys between 2002 and 2008.

. . Total Relative
Class Family Species Abundance Abundance
Polyplacophora - Polyplacophora sp 72 3.90
Gastropoda Neritidae Neritina virginea (Linnaeus, 1758) 13 0.70
Hydrobiidae Heleobia australis (d’ Orbigny, 1835) 3 0.16
Cerithiidae Cerithium atratum (Born, 1778) 15 0.81
Calyptraeidae Bostrycapulus odites Collin, 2005 7 0.38
Calyptraeidae Crepidula pyguaia Simone, 2006 79 4.28
Calyptraeidae Calyptrea centralis (Conrad, 1841) 1 0.05
Naticidae Natica pusilla Say, 1822 2 0.11
Columbellidae Anachis sp 8 0.43
Nassaridae Nassarius vibex (Say, 1822) 15 0.81
Olividae Olivella sp 2 0.11
Pyramidellidae Eulimastoma cf. surinamense Altena, 1975 2 0.11
Cylichnidae Cylichna verrilli Dall, 1889 174 9.43
Cylichnidae Acteocina candei (d’Orbigny, 1841) 48 2.60
Retusidae Volvulella texasiana Harry, 1967 4 0.22
Bullidae Bulla striata Bruguiere, 1792 15 0.81
- Opisthobranchia sp 1 0.05
Scaphopoda Dentaliidae Dentaliidae sp 2 0.11
Bivalvia Nuculidae Nucula semiornata d’Orbigny, 1846 19 1.03
Mytilidae Mpytella guyanensis (Lamarck, 1819) 5 0.27
Ostreidae Crassostrea spl 17 0.92
Pectinidae Chlamys cf. bavay (Dautzenberg, 1900) 1 0.05
Lucinidae Lucina pectinata (Gmelin, 1791) 3 0.16
Lucinidae Codakia pectinella C.B. Adams, 1852 23 1.25
Ungulinidae Diplodonta danieli Klein, 1967 3 0.16
Mactridae Mactra fragilis Gmelin, 1791 1 0.05
Mactridae Mactra janeiroensis E.A. Smith, 1915 2 0.11
Mactridae Mulinia cleriana (d’Orbigny, 1846) 1 0.05
Tellinidae Tellina versicolor De Kay, 1843 19 1.03
Tellinidae Tellina lineata Turton, 1819 85 4.60
Tellinidae Tellina trinitatis (Tomlin, 1929) 4 0.22
Tellinidae Macoma constricta (Bruguiére, 1792) 1 0.05
Tellinidae Macoma uruguayensis (E.A. Smith, 1885) 80 4.33
Semelidae Abra lioica (Dall, 1881) 15 0.81
Semelidae Ervilia nitens (Montagu, 1806) 2 0.11
Psammobiidae Tagelus divisus (Spengler, 1794) 49 2.65
Veneridae Chione cf. cancelata (Linnaeus, 1767) 11 0.60
Veneridae Anomalocardia brasiliana (Gmelin, 1791) 976 52.87
Veneridae Protothaca pectorina Lamarck, 1818 14 0.76
Veneridae Transenella cf. stimpsoni Dall, 1902 1 0.05
Veneridae Pitar fulminatus (Menke, 1828) 2 0.11
Veneridae Dosinia concentrica (Born, 1778) 1 0.05
Veneridae Cyclinella tenuis (Récluz, 1852) 5 0.27
Petricolidae Petricola spl 3 0.16
Myidae Sphenia antillensis Dall and Simpson, 1901 21 1.14
Corbulidae Corbula caribaea d’Orbigny, 1853 12 0.65
Corbulidae Corbula lyoni Pilsbry, 1897 3 0.16
Corbulidae Corbula cubaniana d’Orbigny, 1853 2 0.11
Thraciidae Thracia cf. distorta Montagu, 1808 2 0.11
Total 1846 100.0
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Figure 4. Non-metric multidimensional scaling (n-MDS) ordination plots based on Bray—Curtis similarities. Station 3 located in a sand tidal flat stood out

from the other stations.

Table 2. SIMPER — Similarity percentage contribution of species for each association.

Association Species Average Average Species Cumulative
Abundance Similarity Contribution Contribution
Mud Bottom (1.69)* Macoma uruguayensis 0.12 0.58 33.97 33.97
Cylichna verrilli 0.27 0.49 29.01 62.98
Tagelus divisus 0.05 0.36 21.45 84.43
Acteocina candei 0.07 0.09 5.02 89.45
Anomalocardia brasiliana 0.05 0.06 3.34 92.79
Tellina lineata 0.02 0.03 1.77 94.57
Tellina versicolor 0.03 0.03 1.51 96.08
Nucula semiornata 0.02 0.02 1.25 97.32
Bulla striata 0.02 0.01 0.66 97.98
Nassarius vibex 0.01 0.01 0.54 98.52
Sand Tidal Flat (30.80)*  Anomalocardia brasiliana 7.88 27.8 90.26 90.26
Tellina lineata 0.63 1.21 3.94 94.2
Polyplacophora 0.6 0.83 2.7 96.9
Tagelus divisus 0.14 0.18 0.58 97.48
Cerithium atratum 0.13 0.14 0.45 97.93
Crepidula pyguaia 0.62 0.13 0.43 98.36

*Association similarity.

an increase in mean richness (Figures 5a and 6). The species—area
curves indicate that, despite Sand Tidal Flat association having
a lesser number of samples (one station against five from Mud
Bottom association), it had the highest species richness along with an
exponential tendency. In contrast, the Mud Bottom association had a
lower number of species and tended to reach an asymptote (Figure 7).

Discussion

The sediment composition at Saco dos Limdes embayment was
similar to that previously described by Schettini et al. (2002). The

http://www.biotaneotropica.org.br

higher contribution of clay in the Mud Bottom areas between 2003 and
2004 surveys may be associated with the construction of the express
highway that lasted from 1996 to 2005. Following this period, the
contribution of clay from terrestrial origin decreased with a major
contribution of silt, probably from natural origin.

The characteristics of sediment explained the species associations.
The Mud Bottom association was characterized by low abundance and
a variable fauna composition at the different stations and at different
times. On the other hand, the Sand Tidal Flat association had higher
abundance and diversity, showing higher similarity between surveys
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Figure 5. Mean values of richness (a), abundance (b), Shannon Wiener’s diversity (c), and Pielou’s equitability (d) on the Sand Tidal Flat association (0) and
Mud Bottom association (A ) of South Bay, Floriandpolis Island, between February 2002 and August 2008.
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Table 3. ANOVA — Analysis of variance. Degrees of freedom (DF), Mean Square (MS), and F and p values for each factor of ecological indexes.
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Variable Factors DF MS F p
Richness Survey 29 8.15 8.73 ok
Association 1 695.20 744.62 ok
Survey*Association 29 6.77 7.25 oAk
Abundance Survey 29 0.58 11.64 ok
Association 1 64.69 1303.82 ok
Survey*Association 29 0.43 8.59 ok
Shanon-Wiener diversity Survey 29 0.53 6.67 ek
Association 1 36.76 466.77 Ak
Survey*Association 29 0.47 5.93 HoAk
Pielou Equitability Survey 29 0.26 4.29 ok
Association 1 22.39 373.17 ok
Survey*Association 29 0.28 4.70 oAk
#hkp < 0.001
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Figure 7. Species observed (Sobs) accumulation curves per samples after 999 permutations for Sand Tidal Flat association (e) and Mud Bottom association

(@) in South Bay, Floriandpolis Island.

in terms of faunistic composition. The presence of fine sand, silt,
and a large amount of live mussels and mussel shell fragments on
the tidal flat, which reflects on greater sediment heterogeneity, could
explain this higher diversity of species. Mussel beds play an important
role in regulating macrofaunal diversity in soft-bottom habitats
(Commito et al. 2008) as compared to sediments with homogeneous
characteristics (Levinton 1995, Rufino et al. 2008).

The two associations were also different regarding the species
feeding habits. The Mud Bottom association was mainly composed
of deposit feeders (M. uruguaiensis, T. lineata, Tellina versicolor
and Nucula semiornata), suspension feeders (7. divisus and A.
brasiliana), and carnivores (C. verrilli, A. candei, Bulla striata,
and Nassarius vibex) (Rios 2009, Arruda et al. 2003). The deposit
feeders and carnivores relation with fine sediments has already been
reported to Santa Catarina state (Almeida et al. 2004). The higher
number of carnivores can be associated with the prey availability,
like some opportunistic deposit-feeding polychaeta from the family
Capitellidae and Spionidae that can be abundant in these habitats
(Commito et al. 2008), specially at organic enriched environments.
The Sand Tidal Flat association was mainly composed of suspension
feeders (A. brasiliana, T. divisus, and C. pyguaia), deposit feeders
(T lineata), and herbivores (Polyplacophora and Cerithium atratum)
(Rios 2009, Arruda et al. 2003). The suspension feeders were already
associated with sand sediment in Santa Catarina state (Almeida et al.
2004). The presence of herbivores on the tidal flat area can be
explained by the large amount of live mussels and mussel shell hash
of A. brasiliana. These structures associated with the low water depth
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allow attachment of a bacterial film and the incrustation of algae,
which do not usually occur when silt is predominant. Arruda et al.
(2003) found C. atratum only at sites that had a higher contribution
of fine sand and gravel with encrusted algae.

In addition to the spatial variation, we noticed great temporal
fluctuations of the benthic associations. Winter months usually had
higher species richness and abundance values. In this study, we have
associated this high abundance with the increase of 4. brasiliana
density, which has its reproductive period mainly during the cold
months (Pezzuto & Echternacht 1999, Boehs et al. 2008). The recruits
settling during fall and winter months would be favored by a decrease
in the stock of adults during summer months. This decrease can be
related to higher rainfall. The rainfall may cause abrupt changes
in salinity (osmotic shock) and resuspension of bottom sediment,
which might be inadequate for these shellfish (Boehs et al. 2008). In
Guadalupe (French West Indies), a high mortality rate of 4. brasiliana
was observed after intense periods of rain (Monti et al. 1991).
Although 4. brasiliana has a negative response to excessive rain; it
shows a fine adaptation to organic enrichment (Boehs et al. 2008).

The winter of 2005 showed an increase in diversity and also
higher rainfall and temperature. The highest amount of rainfall could
be responsible for the increase in concentration of organic matter
from mangroves and sewage input into the embayment. This increase
could result in a higher productivity in water and sediment (Levinton
1995). On the other hand, the highway building finished in 2005
and probably changed the structure of the mollusc associations as a
result of the cessation of sediment input from the building activities.
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In the following years, all community descriptors showed a different
pattern from that of the previous years, with a gradual increase of
parameter settings and lower amplitude of variation between seasons.
This rapid recolonization is an evidence of the importance of having
protected areas next to urban regions, which can work as exportation
areas of biodiversity. These results also suggest that the sand tidal
flat, which is protected by the RESEX, could maintain the diversity
of adjacent areas.

The Brazilian coast has a great amount of tidal flats with similar
characteristics to those found at the RESEX of Pirajubaé (pers.
obs). The presence of sandy and mud tidal flats nearby mangroves
is common in tropical and temperate regions throughout the world
(Dittmann 2002). At the same time, little is known about the
macrobenthic ecology of sand tidal flats in subtropical regions. The
hypothesis that tropical tidal flats have higher richness and lower
abundance than temperate tidal flats is substantiated by Dittmann
(2000). Tropical tidal flats can support high levels of diversity and a
large amount of rare species (Dittmann 2002, Winberg et al. 2007),
usually with low species frequency and exponential species-area
curves (Reise 1991). However, the Pirajubaé’s sand tidal flat have
high mollusc diversity and an exponential species-area curve even
with the extraction of molluscs and urbanization pressure.

The planning and supervision of extractive activities and actions
to reduce pollution should be considered [as already indicated by
Souza et al. (2012) in a water quality evaluation of Florianopolis
South Bay] so that the RESEX can effectively contribute to the
biodiversity conservation at a local and regional level. As the present
study showed, higher diversity of molluscs can be found at the sand
tidal flat when compared with adjacent mud sediments, even in an
urban bay. However, there is a clear need for studies focusing on
diversity characterization of other sand tidal flats, especially at the
subtropical latitudes. More attention to the conservation of sand tidal
flats should be considered, mostly because of their diversity; location
in transitional zones between marine, freshwater, and terrestrial
ecosystems; connection with mangrove forests; great economic,
social, and cultural importance for local communities; and high
anthropogenic pressure due to the urban development in coastal areas.
The existence of protected areas in coastal regions is well known as
one of the key tools for conservation and management of habitats
(Garcia Charton et al. 2000, Fernandez et al. 2000, Skov et al. 2007).
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Abstract: The paper presents a survey of the species found in the APA Serra Branca/ Raso da Catarina, where
were cataloged 21 species in eleven genera: Mitracarpus is the richest genus with four species (M. baturitensis,
M. longicalyx, M. robustus, M. salzmannianus), followed by Staelia (S. aurea, S. galioides, S. virgata), Diodella
(D. gardneri, D. radula, D. teres), Borreria (B. spinosa, B. verticillata), Cordiera (C. rigida, Cordiera sp.) and
Guettarda (G. angelica, G. sericea). The other genera are represented by one species each, Emmeorhiza umbellata,
Leptoscela ruellioides, Margaritopsis carrascoana, Richardia grandiflora e Tocoyena formosa. Were recorded
three species endemic to the caatinga: G. angelica, G. sericea e M. longicalyx. In addition, M. carrascoana is the
first record for the state of Bahia. Key for identification, descriptions, illustrations and comments about geographic
distribution and phenology of the species are presented.

Keywords: diversity, semiarid, floristic, taxonomy, ecoregion.

VARJAO, RR., JARDIM, J.G. & CONCEICAO, A.S. Rubiaceae Juss. de caatinga na APA Serra Branca/
Raso da Catarina, Bahia, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?
inventory+bn00313022013

Resumo: O trabalho apresenta um levantamento das espécies encontradas na APA Serra Branca/ Raso da Catarina,
onde foram catalogadas 21 espécies distribuidas em onze géneros: Mitracarpus foi o género mais representativo
com quatro espécies (M. baturitensis, M. longicalyx, M. robustus, M. salzmannianus), seguido de Staelia (S. aurea,
S. galioides, S. virgata), Diodella (D. gardneri, D. radula, D. teres), Borreria (B. spinosa, B. verticillata), Cordiera
(C. rigida, Cordiera sp.) e Guettarda (G. angelica, G. sericea). Os demais géneros estdo representados por uma
espécie cada, Emmeorhiza umbellata, Leptoscela ruellioides, Margaritopsis carrascoana, Richardia grandiflora e
Tocoyena formosa. Foram registradas trés espécies endémicas da caatinga: G. angelica, G. sericea e M. longicalyx.
Além disso, M. carrascoana constitui o primeiro registro para o estado da Bahia. Sdo apresentadas uma chave
para identificag@o, descrigdes, ilustragdes, comentarios sobre a distribui¢do geografica e fenologia das espécies.
Palavras-chave: diversidade, semiarido, floristica, taxonomia, ecorregido.
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Introducao

Rubiaceae ¢ a quarta familia em niimero de espécies entre as
Angiospermas (Robbrecht 1988) e apresenta ampla distribui¢do na
regido Neotropical, compreendendo ca. 13.000 espécies, vinculadas
a 620 géneros (Govaerts et al. 2011).

No Brasil, a familia esta representada por 134 géneros ¢ 1.464
espécies, dos quais 77 géneros ¢ 382 espécies ocorrem na regiao
Nordeste, com maior diversidade no estado da Bahia onde foram
registrados 68 géneros e 312 espécies (Barbosa et al. 2012). Estudos
focando as Rubiaceae realizados no Nordeste, incluem principalmente
as listas de floras regionais como Barbosa & Zappi (2002), Zappi &
Nunes (2002), Barbosa et al. (2006) e Jardim & Souza (2006), além
de estudos taxonomicos locais como Zappi & Stannard (1995) e
Pereira & Barbosa (2004, 2006).

De acordo com os dados constantes na lista da Flora do Brasil
(Forzza et al. 2012), as espécies de Rubiaceae encontram-se
distribuidas em todos os dominios fitogeograficos, com maior
abundancia na amazonia (708 ssp.) e mata atlantica (548 ssp.). Na
caatinga, ocupa o quinto lugar dentre as familias mais diversas de
Angiospermas, estando representada por 54 géneros e 169 espécies,
sendo Borreria G.Mey. e Psychotria L. os géneros mais diversos
(Forzza et al. 2012). Embora com significativa abundancia, estudos
sobre a diversidade da familia dentro do dominio da caatinga ainda
s80 escassos, 0 que tem impossibilitado o real conhecimento de sua
representatividade na regido semiarida.

O conhecimento taxondmico e ecoldgico de muitas espécies que
ocorrem na caatinga ¢ ainda incipiente, uma vez que 41% da regido
nunca foi investigada (Leal et al. 2005). De acordo com Velloso et al.
(2002), a caatinga apresenta um elevado grau de heterogeneidade
de sua biota, com alguns centros de endemismos floristicamente
divergentes daqueles que sdo considerados como tipicos desse bioma,
a exemplo da ecorregido do Raso da Catarina, que se destaca por ser
considerada uma area de importancia bioldgica de alta relevancia, e
por isso prioritaria para conservagdo (BRASIL 2007).

O estudo teve como objetivos realizar o levantamento das
Rubiaceae na APA Serra Branca, ecorregido do Raso da Catarina,
acrescentar dados ao estudo da familia no estado da Bahia e suprir
parte das lacunas sobre o conhecimento da diversidade vegetal do
semiarido, de forma a contribuir com a conservacao da diversidade
local e regional.

Material e Métodos

A Area de Protegio Ambiental Serra Branca/Raso da Catarina
(APASB), com 67.237 ha, esta localizada no municipio de Jeremoabo,
nordeste da Bahia, delimitada pelas coordenadas 09°53°15.5” a
09°44°34.6” S ¢ 38°49°36,1” a 38°52°20.4” W, limitando-se ao sul
com o rio Vaza-Barris e ao norte com a Estagdo Ecologica (ESEC)
Raso da Catarina (Szabo et al. 2007) (Figura 1). O clima dominante
¢ o Bsh (semiarido quente) da classificacdo de Koppen, caracterizado
pela escassez de chuvas e grande irregularidade em sua distribuigao,
temperaturas elevadas e forte evaporagao (Peel et al. 2007). Segundo
Velloso et al. (2002), a ecorregido do Raso da Catarina, onde esta
situada a area estudo, apresenta solos muito arenosos, profundos e
pouco férteis de relevo muito plano, podendo apresentar canyons
formados por afloramento de arenito. As altitudes variam de 400 a
600 m e a vegetagdo ¢ predominantemente arbustiva, muito densa
e menos espinhosa que a caatinga de solos cristalinos. Porém, faces
de vegetacao arborea (florestada) foram observadas, além de areas
ecotonais com cerrado.

A coleta do material botanico foi efetuada ao longo de trilhas
ou nas bordas explorando-se a0 maximo a area. As expedigdes
foram realizadas mensalmente no periodo de setembro/2010 a
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agosto/2011. O material botanico, resultado das coletas foi processado
seguindo metodologia usual como descrito em Mori et al. (1989).
Paralelamente, foram realizados registros fotograficos das espécies,
anotagoes de dados dos ambientes e habitats. As colegdes resultantes
foram incorporadas ao herbario HUNEB (Colecdo Paulo Afonso) e
duplicatas serdo doadas aos herbarios ALCB, CEPEC ¢ HUEFS,
acrénimos de acordo com Thiers (2011).

As identificagdes foram realizadas com o auxilio de chaves
analiticas e bibliografias especializadas, ou através de analises
morfologicas comparativas, utilizando materiais depositados nos
acervos dos herbarios ALCB, CEPEC, HRB, HUEFS ¢ MBM.
Dados sobre a distribui¢do geografica das espécies foram obtidos
com base na literatura e nas etiquetas dos espécimes analisados,
os dados sobre fenologia sdo referentes as observagdes realizadas
na area de estudo. Os nomes de autores estdo abreviados de acordo
com Brummitt & Powell (1992). A terminologia geral adotada nas
descri¢des seguiu Harris & Harris (2001) e Radford et al. (1974) e
a nomenclatura das estipulas foi baseada em Robbrecht (1988). As
medidas do pedunculo foram tomadas sempre do eixo principal.
A chave de identificacdo foi organizada priorizando o conjunto de
caracteres de maior importancia, e ndo a ordem de ocorréncia dos
eventos fenologicos. As ilustragdes foram realizadas com o auxilio
de estereomicroscopio Medilux MDL-F.

Resultados e Discussao

Foram encontradas na APASB 21 espécies distribuidas em 11
géneros. Os géneros mais representativos foram Mitracarpus Zucc.
ex Schult. & Schult.f. (4 spp.), Diodella Small e Staelia Cham.
& Schltdl. (3 spp.), Borreria G.Mey., Cordiera A.Rich. ex DC. e
Guettarda L. (2 spp.) e os demais géneros estdo representados por
uma espécie cada.

Guettarda angelica Mart. ex Mill.Arg., G. sericea Miill.Arg.
e Mitracarpus longicalyx E.B.Souza & M.F.Sales sdo espécies
endémicas da caatinga (Souza et al. 2010, Barbosa 2012). Diodella
gardneri (K.Schum.) Bacigalupo & E.L.Cabral ¢ Leptoscela
ruellioides Hook.f. ocorrem na caatinga e no cerrado, sendo essa
ultima endémica da regido Nordeste (Barbosa et al. 2006, Cabral &
Salas 2012, Jardim 2012). Margaritopsis carrascoana (Delprete &
E.B.Souza) C.M.Taylor & E.B.Souza esta sendo citada pela primeira
vez para o estado da Bahia.

Algumas espécies apresentaram preferéncia por microhabitats
especificos na area, tais como Emmeorhiza umbellata (Spreng.)
K.Schum., uma trepadeira heliéfila comum nas bordas da floresta e
em areas mais Uimidas, enquanto que M. carrascoana foi encontrada
com mais frequéncia no subosque da vegetacdo em bom estado
de conservagdo. Herbaceas como Borreria spinosa (L.) Cham. &
Schltdl., Staelia virgata (Link ex Roem. & Schult.) K.Schum. e as
espécies de Mitracarpus foram encontradas férteis apenas no periodo
chuvoso, sendo a maioria espécies helidfilas, comumente encontradas
em 4reas abertas.

Chave para identificacdo das espécies de Rubiaceae da APA
Serra Branca, Bahia

1. Arbustos ou subarbustos, estipulas inteiras, fruto drupa ou baga

2. Inflorescéncias pedunculadas, estipulas 4-9 mm compr.,
folhas tomentosas, hirsutas ou pubescentes
3. Tubo da corola 75-95 mm compr., fruto baga com

25-35x18-30mMm ...c.ovvereurnenene 21. Tocoyena formosa
3. Tubo da corola 7-12 mm compr., fruto drupa com
4-10 x 5-12 mm

4. Drupa subglobosa, tubo da corola 10-12 mm compr.,
limbo tomentoso na face abaxial ...........ccccceeoirnnnenne
................................................. 9. Guettarda angelica
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Figure 1. Location of the Area de Prote¢do Ambiental Serra Branca.
4’. Drupa elipsoide, tubo da corola 7-8 mm compr., limbo 8. Fruto esquizocarpo, estigma capitado, levemente

tomentoso em ambas as faces ....10. Guettarda sericea

2’. Inflorescéncias sésseis, estipulas 0,7-3 mm compr., folhas
glabras ou apenas com nervura pubérula

5. Fruto drupa, estipulas persistentes, tubo da corola

2,5-3 mm compr. ............ 12. Margaritopsis carrascoana
5°. Fruto baga, estipulas deciduas, tubo da corola 4-6 mm
compr.

6. Folhas sésseis, margem inteira, levemente revoluta,

bagas 4-8 X 5-10 mm 3. Cordiera rigida

6°. Folhas pecioladas, margem crenulada, bagas

I1-16 X 13-17mMm .o 4. Cordiera sp.

1’. Ervas, raramente subarbustos, trepadeiras, estipulas
fimbriadas, fruto capsula ou esquizocarpo

7. Trepadeiras, inflorescéncia em cimeiras paniculadas de

umbela 8. Emmeorhiza umbellata

7°. Ervas eretas ou pendentes, inflorescéncia em glomérulos,

fasciculos ou cincinos
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bilobado ou trifido
9. Flores hexameras, estigma trifido, frutos com trés

mericarpos

17. Richardia grandiflora

9’. Flores tetrameras, estigma capitado ou levemente
bilobado, frutos com dois mericarpos

10. Limbo com nervuras secundarias inconspicuas,
lanceolado, 2-5 flores por axila

7. Diodella teres
10’. Limbo com nervuras secundarias evidentes,
eliptico a eliptico-oval, 6-12 flores por axila

11. Lobos do calice 5-9 mm compr., fruto

pubescente................ 5. Diodella gardneri
11°. Lobos do calice 2-3,5 mm compr., fruto
piloso no apice........... 6. Diodella radula

8’. Fruto capsula, estigma bifido

12.

Corola infundibuliforme, calice com lobos iguais,
capsula com deiscéncia septicida ou transverso-
obliqua
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13. Tubo da corola externamente glabro, capsula
com deiscéncia septicida, bainha estipular
glabra a pubescente
14. Inflorescéncias em cincinos, calice com 5

lobos, folhas pecioladas ..........c.ooeueueuenee
........................ 11. Leptoscela ruellioides
14°. Inflorescéncias em glomérulos, calice
com 2-3 lobos, folhas sésseis
15. Folhas com 2 pares de nervuras
secundarias inconspicuas na face
adaxial, glomérulos globosos
..................... 2. Borreria verticillata
15°. Folhas com 4-5 pares de nervuras
secundarias conspicuas em ambas as
faces, glomérulos subglobosos ........
......................... 1. Borreria spinosa
13’. Tubo da corola externamente hirsuto, capsula
com deiscéncia transverso-obliqua, bainha
estipular pubérula
16. Bainha estipular com 3 setas, limbo linear-
lanceolado, lobos do calice 1-1,6 mm
COMPL. e 19. Staelia galioides
16’. Bainha estipular com 4-7 setas, limbo
lanceolado, lobos do calice 2-3 mm
compr.
17. Caule pubérulo, tubo da corola
3-4,5 mm compr., 5-7 glomérulos por
ramo florifero ........ 18. Staelia aurea
17°. Caule glabro a glabrescente, tubo
da corola ca. 5 mm compr., 2-4
glomérulos por ramo florifero ..........
........................... 20. Staelia virgata
12°. Corola hipocrateriforme, calice com lobos
desiguais, capsula com deiscéncia transversal
18. Tubo da corola com 4-4,5 mm compr., caule
pubescente .. 17. Mitracarpus salzmannianus
18°. Tubo da corola com 1-3,5 mm compr., caule
glabro a pubérulo
19. Sementes com impressdo cruciforme
dorsal, folhas com 2-4 mm larg., tubo
da corola ca. | mm compr. ...................
............... 14. Mitracarpus baturitensis
19°. Sementes sem impressdao cruciforme
dorsal, folhas com 5-15 mm larg., tubo
da corola 1,5-3,5 mm compr.

20. Caule cilindrico a tetragonal no
apice, sem alas, glomérulo apical
subtendido por 4 bracteas, sementes
com depressdes semicirculares
dOTSaIS ..o
.......... 15. Mitracarpus longicalyx

20°. Caule tetragonal, alado no éapice,
glomérulo apical subtendido por 2
brécteas, sementes planas no dorso

............. 16. Mitracarpus robustus

TRATAMENTO TAXONOMICO

Rubiaceae Juss., Genera Plantarum 196. 1789. Género tipo:
Rubia L., Species Plantarum 1: 109. 1753.

Arvores, arbustos ou ervas, ocasionalmente trepadeiras ou
lianas, raro epifitas. Ramos, cilindricos, as vezes angulosos ou
decussadamente achatados. Folhas simples, inteiras, opostas, raro
pseudo-alterna ou pseudoverticiladas, sésseis ou pecioladas; estipulas
interpeciolares, persistentes ou deciduas, livres ou concrescidas
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entre si, inteiras, bipartidas, fimbriadas ou foliaceas. Inflorescéncias
terminais ou axilares, geralmente cimosas, multifloras ou paucifloras,
raramente flores solitarias; bracteas e bractéolas persistentes ou
deciduas. Flores monoclinas ou unissexuais, distilia presente ou nao,
actinomorfas, raro zigomorfas, isostémones, diclamideas, simpétalas,
livre em Dialypetalanthus, (3)4-6 ou 11-13(-15) mera; calice
truncado, denteado, comumente lobado; corola hipocrateriforme,
infundibuliforme, campanulada ou tubulosa, de prefloracao valvar,
contorta ou imbricada. Estames epipétalos, inclusos ou exsertos,
anteras livres, rimosas, dorsifixas ou basifixas. Ovario infero,
excepcionalmente semi-infero, dois, raramente trés carpelos, dois
ou mais loculos, raramente um 16culo, um a muitos 6vulos por
l6culo, placentagdo apical, basal ou axial; disco nectarifero inteiro
ou bipartido, anular, carnoso; estilete usualmente inteiro; estigma
inteiro ou com ramos estigmaticos no mesmo nimero dos loculos.
Frutos deiscentes ou indeiscentes, carnosos ou secos, bacaceos,
drupaceos, capsulares e esquizocarpicos. Sementes uma a numerosas,
planas, angulosas ou cilindricas, com ou sem alas, sulcadas ou nio,
endosperma farto, raro escasso ou ausente.

1. Borreria spinosa (L.) Cham. & Schitdl., Linnaea 3: 340. 1828.
Figuras 2a-d

Spermacoce spinosa L., Syst. Nat. (ed. 10) 2: 890. 1762.

Borreria densiflora DC., Prodr. 4: 542. 1830.

Erva ereta a procumbente 15-50 cm alt., monoica. Caule tetragonal,
glabro, entrenos 12-48 mm compr. Estipulas persistentes, fimbriadas,
bainha 2,5-4 x 3-4 mm, glabra a pubescente, 7-9 setas, 3-5,5 mm
compr., glabras. Folhas opostas, cruzadas, pseudoverticiladas pela
presenca de braquiblastos nas axilas, cartaceas, sésseis; limbo
15-47 x 4-12 mm, eliptico a lanceolado, base atenuada, apice
agudo, margem inteira; glabro em ambas as faces, face abaxial
com papilas na nervura central; venagdo eucamptodroma, nervuras
secundarias conspicuas em ambas as faces, 4-5 pares. Inflorescéncia
em glomérulos subglobosos, terminais e axilares, 1-2 por ramo
florifero, multifloros; 2-4 bracteas foliaceas, bractéolas ausentes.
Botdes florais oblongos, 2,5-3 x 1-1,5 mm, apice arredondado,
prefloracdo valvar. Flores monoclinas, homostilicas, sésseis; calice
2 lobos iguais, 1,6-2 mm compr., lanceolados, hirsutos; corola alva
a rosea nos lobos, infundibuliforme, tubo 1,2-2 mm compr., glabro
externamente, anel de tricomas na inser¢ao dos filetes, 4-mera, lobos
1-1,4 mm compr., triangulares, glabros; estames exsertos, por¢ao
livre dos filetes ca. 1 mm compr., anteras 0,6-0,8 mm compr., alvas;
estigma bifido, estilete 1,4-2 mm compr. Fruto capsula, deiscéncia
septicida, 2-3 x 1-1,2 mm, oblonga, marrom quando madura, apice
piloso; sementes ca. 1,5 x 0,4-0,6 mm, oblongoides, castanhas,
reticuladas, sulco longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Entrada da APA 9°57°30.1” S 38°26°19.3” O, 524 m, 16.VL1.2011,
bot., fl. e fr., R.R. Varjdo 110 (HUNEB); 16.V1.2011, bot., fl. e ft.,
R.R. Varjao 111 (HUNEB); 16.V1.2011, bot., fl. e fr., R.R. Varjao 112
(HUNEB); 9°57°47” S 38°26°31” O, 554 m, 16.V1.2011, bot., fl. e
fr., D.D. Vieira 163 (HUNEB); Estrada principal que vai ao Povoado
Quelés, 9°57°71” S 38°26°28” O, 489 m, 17.V1.2011, bot., fl. e fr.,
D.D. Vieira 171 (HUNEB); Trilha secundaria a estrada que vai aos
Quelés, 9°52°78” S 38°31°65” O, 624 m, 16.V1.2011, bot., fl. e fr.,
D.D. Vieira 167 (HUNEB).

Material adicional: BRASIL, BAHIA: Caitité, 15.111.1995, bot.
e fl., G. Hatschbach & J.M. Silva 61930 (MBM); Feira de Santana,
Serra do Sao José, 4.1V.2005, bot., fl. ¢ fr., S.F. Conceicao et al. 230
(HUEFS).

Distribui¢ao: Ocorre na América, desde o México, Antilhas até
a Argentina. No Brasil é encontrada no Centro-Oeste e Nordeste,
nos estados da Bahia, Ceara, Maranhao, Piaui, Tocantins e Goias
(Cabral et al. 2011).
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Figura 2. a-d) Borreria spinosa: a) ramo florifero; b) estipula; ¢) flor; d) fruto. e-h) Borreria verticillata: e) ramo florifero; f) estipula; g) flor; h) fruto. (a-d)

D.D. Vieira 163; e-h) R.R. Varjao 115).

Figure 2. a-d) Borreria spinosa: a) flowering branch; b) stipule; c¢) flower; d) fruit. e-h) Borreria verticillata: e) flowering branch; f) stipule; g) flower; h) fruit.

(a-d) D.D. Vieira 163; e-h) R.R. Varjao 115).

Borreria densiflora DC. foi considerado o nome valido e mais
antigo para a espécie descrita primeiramente como Spermacoce
spinosa L., por conta da dificuldade de encontrar o material tipo.
Recentemente Cabral et al. (2011), propuseram o restabelecimento de
Borreria spinosa ao confirmar a existéncia do hol6tipo do exemplar
tipo de Linnaeus e a sinonimizagdo de B. densiflora descrita com
base em uma duplicata do mesmo material. Neste trabalho, optou-se
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por nio utilizar o conceito proposto recentemente por Cabral et al.
(2011) para variedades desta espécie.

Borreria spinosa é considerada como espécie ruderal que se
desenvolve bem nos ambientes de cerrado e caatinga (Cabral et al.
2011). Na APASB, esta espécie foi encontrada apenas no periodo
chuvoso, em ambiente de caatinga arbustiva, em areas abertas e bordas
de estradas. A espécie variou de erva ereta a procumbente, podendo
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ser identificada em campo pelas folhas com nervuras secundarias
conspicuas em ambas as faces e glomérulos subglobosos. Floresce
e frutifica na area em junho.

2. Borreria verticillata (L.) G.Mey., Prim. FI. Esseq. 83. 1818.
Figuras 2e-h

Spermacoce verticillata L., Sp. P1. 1: 102. 1753.

Erva ereta 30-50 cm alt., monoica. Caule tetragonal, glabro,
entrends 6-30 mm compr. Estipulas persistentes, fimbriadas, bainha
2-3 x ca. 3 mm, pubescente, 5-9 setas, 0,8-4 mm compr., glabras.
Folhas opostas, cruzadas, pseudoverticiladas pela presenca de
braquiblastos nas axilas, cartaceas, sésseis; limbo 10-32 x 1-6 mm,
lanceolado, base cuneada, apice agudo, margem inteira; glabro
em ambas as faces, nervura hispida na face abaxial; venagao
eucamptddroma, nervuras secundarias inconspicuas na face adaxial, 2
pares. Inflorescéncia em glomérulos globosos, terminais, subterminais
e axilares, 1-3 por ramo florifero, multifioros; 3-4 bracteas foliaceas,
bractéolas ausentes. Botdes florais oblongos, 2-2,5 x ca. 1 mm, apice
arredondado, preflorag@o valvar. Flores monoclinas, homostilicas,
sésseis; calice 2-3 lobos iguais, 1-1,5 mm compr., lanceolados,
margem inteira; corola alva, infundibuliforme, tubo 0,8-2 mm compr.,
glabro externamente, anel de tricomas na inser¢ao dos filetes, 4-mera,
lobos 0,6-1 mm compr., triangulares, glabros; estames exsertos,
porg¢ao livre dos filetes 0,5-1 mm compr., anteras 0,3-0,5 mm compr.,
alvas; estigma bifido, estilete 0,8-2,2 mm compr. Fruto capsula,
deiscéncia septicida, 1,5-2 x ca. 1 mm, oblonga, marrom quando
madura, glabra a pubérula; sementes 1-1,2 x ca. 0,5 mm, oblongoides,
castanhas, sulco longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
15.1.2006, bot., fl. e fr., G.C. Sessegolo 83 (MBM); Estrada para
ESEC, 9°56°43.6” S 38°27°44.5” O, 616 m, 18.V1.2009, fl., A.S.
Conceigao 1703 (HUNEB); Baixa dos Quelés, 9°58°59” S 38°26°24”
0O, 506 m, 17.X.2009, bot., fl. ¢ fr., E. Melo et al. 6706 (HUEFS);
Estrada que vai aos Quelés, 9°56°56.6” S 38°27°4.0” O, 586 m,
5.IX.2010, bot., fl. e fr., R.R. Varjao 28 (HUNEB); 9°56°37.6”
S 38°27°51.1” O, 588 m, 28.1.2011, bot., fl. e fr., R.R. Varjao 36
(HUNEB); Entrada da APA, 9°57°30.1” S 38°26°19.3” O, 524 m,
28.1.2011, bot., fl. e fr., R.R. Varjdo 31 (HUNEB); 8.IV.2011, fl. ¢
fr., R.R. Varjao 60 (HUNEB); 16.V1.2011, fl. e fr., R.R. Varjao 115
(HUNEB).

Material adicional: BRASIL, BAHIA: Jeremoabo, Beira do
rio seco, 18.X.2009, bot., fl. e fr., E. Melo et al. 6724 (HUEFS);
Rodelas, Itacotiara, 21.1.1987, fl. e fr., B.S. Lazaro & G.O. Mattos
e Silva 36 (HRB).

Distribui¢ao: Distribui-se dos Estados Unidos ao norte da
Argentina e foi introduzida no Oeste da Africa. No Brasil ¢ encontrada
em quase todos os estados (Delprete et al. 2005, Jung-Mendagolli
2007, Cabral et al. 2011).

Borreria verticillata é uma erva ereta muito ramificada, que ¢
geralmente confundida em herbérios com B. spinosa (= B. densiflora),
podendo ser diferenciada através das folhas com 2 pares de nervuras
secundarias inconspicuas na face adaxial e glomérulos globosos.
Enquanto B. spinosa apresenta folhas com 4-5 pares de nervuras
secunddrias conspicuas em ambas as faces e glomérulos subglobosos.
Na APASB esta espécie ¢ bastante abundante, ocorrendo amplamente
nas areas abertas, dreas de mata, margens de estradas e pastagens, sem
preferéncias por condigdes fisicas especiais. Coletada com flores e
frutos na area em janeiro, abril, junho, novembro ¢ dezembro.

3. Cordiera rigida (K.Schum.) Kuntze, Revis. Gen. P1. 1: 279.
1891. Figuras 3a-¢

Alibertia rigida K.Schum., F1. Bras. 6(6): 391. 1889.

Arbusto 0,5-6 m alt., dioico. Caule cilindrico, glabro, entrends
5-64 mm compr. Estipulas deciduas, 0,7-3 x 1,2-2,5 mm, inteiras,
triangulares, apice aristado, glabras a pubérulas. Folhas opostas,
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cruzadas, coriaceas, sésseis; limbo 11-55 x 10-37 mm, obovado a
eliptico, base cuneada, apice obtuso a subagudo, margem inteira,
levemente revoluta; vernicoso na face adaxial, glabro em ambas as
faces; venagdo broquidodroma, nervuras secundarias e terciarias
conspicuas em ambas as faces, 4-8 pares. Inflorescéncias terminais,
masculinas fasciculadas, 3-5-floro, femininas unifloras, sésseis; 2
bracteas foliaceas, bractéolas ausentes. Botdes florais fusiformes,
6-10 x 1,5-2 mm, apice agudo, prefloragdo imbricada. Flores
diclinas, homostilicas, sésseis; flores masculinas, calice truncado, ca.
1 mm compr., pubérulo; corola creme com lobos alvos a vinaceos,
hipocrateriforme, tubo 3-6 mm compr., externamente glabrescente
a pubérula, internamente glabra, 4-mera, lobos 2-3 mm compr.,
deltoides, glabrescentes; estames inclusos, por¢ao livre dos filetes
0,5-1 mm compr., anteras 2-4 mm compr., cremes; estigma bifido,
ndo receptivo, estilete 4-7 mm compr.; flores femininas, calice
truncado, 1-2 mm compr., pubérulo; corola 6-7 mm compr., creme
com lobos alvos a vinaceos, hipocrateriforme, tubo 4-5 mm compr.,
externamente glabrescente a pubérula, internamente glabra, 4-mera,
lobos 2-3 mm compr., deltoides, glabrescentes; estames inclusos,
por¢do livre dos filetes ca. 1 mm compr., anteras 1,5-4 mm compr.,
cremes, sem polen; estigma bifido, estilete 5,5-7 mm compr. Fruto
baga, 4-8 % 5-10 mm, globosa, negra quando madura, glabra; sementes
3-4 x 2-3 mm, obcOnicas, amarelo-esverdeadas, exotesta lisa.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
15.1.2006, fr., G.C. Sessegolo et al. 65 (ALCB); Estrada que vai
aos Quelés, 9°53°01.8” S 38°32°39.5” O, 650 m, 22.1X.2010, fl.,
D.D. Vieira 85 (HUNEB); 9°56°39.8” S 38°28°10.4” O, 625 m,
4.X11.2010, fr., R.R. Varjao 17 (HUNEB); 9°56°56.6” S 38°27°4.0”
0O, 586 m, 27.1.2011, fl., R.R. Varjao 29 (HUNEB); Faz. Serra
Branca, Trilha em dire¢do ao Araca, 9°54°12.6” S 38°38°48.3” O,
541 m, 21.VIIL.2008, fl., M.V.V. Roméo 242 (HUNEB); Trilha da
ladeira grande, 9°53°33.5” S 38°40°4.8” O, 485 m, 18.1X.2008, fl.,
M.V.V. Romao 313 (HUNEB); Baixdo da Serra Branca, 9°52°18.2”
S 38°38°34.9” 0,503 m, 21.X1.2008, fr., T.M.S. Melo 24 (HUNEB);
Trilha a direita do portal, 9°52°13.5” S 38°37°57.4” O, 537 m,
12.X11.2008, fr., M.V.V. Romao 467 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, Estagdo
Biolégica de Canudos, 22.VII1.2003, fl. e fr., FH.M. Silva & L.C.L.
Lima 434 (HUEFS); Paulo Afonso, Raso da Catarina, 11.VIII1.2005,
fl., J.G. Carvalho-Sobrinho et al. 547 (HUEFS); 7.X11.1982, fl. e ft.,
L.P. Queiroz 448 (HUEFS).

Distribui¢ao: Espécie endémica do Brasil, ocorrendo nos estados
da Bahia, Piaui, Maranhdo, Ceara, Pernambuco, Goias, Minas Gerais,
Sdo Paulo e Tocantins (Delprete 2010).

Na APASB, C. rigida é encontrada como arbusto ocorrendo no
interior e borda da vegetacdo subarbustiva e arbustiva-arborea, em
solos arenosos. Caracteriza-se por apresentar flores unissexuadas, as
masculinas, em inflorescéncias de 3-5-floro, apresentando estigma nao
receptivo e as femininas, unifloras, apresentando anteras sem polen.
Em campo ¢ possivel identificar os individuos femininos através do
hipanto turbinado e na auséncia das flores pela presencga dos frutos.
Os frutos em completa maturagao sao adocicados e segundo Delprete
(2010) sao comestiveis. Floresce na area de agosto a janeiro e frutifica
de novembro a janeiro.

4. Cordiera sp. Figuras 3f-j

Arbusto 2,5-4 m alt., dioico. Caule cilindrico, glabro, entrends
5-57 mm compr. Estipulas deciduas, 1-2,5 x 1-3 mm, inteiras,
triangulares, glabras a pubérulas. Folhas opostas, cruzadas, cartaceas,
peciolos 0,5-2 mm compr.; limbo 35-75 x 18-48 mm, oval a
eliptico, base cuneada a obtusa, apice obtuso a agudo, margem
crenulada; nervura principal pubérula em ambas as faces; venagéo
broquidédroma, nervuras secundarias proeminentes na face abaxial,
7-8 pares. Inflorescéncias terminais, as masculinas fasciculadas,
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Figura 3. a-¢) Cordiera rigida: a) ramo florifero masculino; b) ramo frutifero; c) estipula; d) flor masculina; e) fruto. f-j) Cordiera sp.: f) ramo florifero masculino;
g) ramo frutifero, detalhe da margem da folha; h) estipula; i) flor masculina; j) fruto. k-n) Diodella gardneri: k. ramo florifero/frutifero; 1. estipula; m. flor; n.
fruto. (a,d) R.R. Varjao 17; b,c,e) D.D. Vieira 85; f,j) R.R. Varjdo 165; g-i) R.R. Varjdo 164; k-m) R.R. Varjao 124; n) R.R. Varjao 23).

Figure 3. a-¢) Cordiera rigida: a) flowering branch male; b) fruiting branch; c) stipule; d) male flower; e) fruit. f-j) Cordiera sp.: f) flowering branch male; g)
fruiting branch, detail leaf margin; h) stipule; i) male flower; j) fruit. k-n) Diodella gardneri: k) flowering/fruiting branch; 1) stipule; m) flower; n) fruit. (a,d)
R.R. Varjao 17; b,c,e) D.D. Vieira 85; f,j) R.R. Varjao 165; g-i) R.R. Varjao 164; k-m) R.R. Varjao 124; n) R.R. Varjao 23).

4-7-floro, as femininas ndo observadas, sésseis; bracteas folidceas
deciduas, bractéolas ausentes ou inconspicuas. Botdes florais
fusiformes, 4,5-6 x 1-1,5 mm, apice agudo, prefloragdo imbricada.
Flores diclinas, homostilicas, sésseis; flores masculinas, calice
truncado, ca. 2 mm compr., glabrescente; corola amarela, com tubo e
bordos dos lobos vinaceos, hipocrateriforme, tubo 5,5-6 mm compr.,
externamente pubérula, internamente glabra, 5-mera, lobos 2,5-3 mm
compr., deltoides, pubérulos; estames inclusos, por¢ao livre dos
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filetes 0,5-1 mm compr., anteras 4-4,5 mm compr., cremes; estigma
bifido, ndo receptivo, estilete 5,5-6 mm compr.; flores femininas ndo
observadas. Fruto baga, 11-16 x 13-17 mm, subglobosa, negra quando
madura, glabra; sementes 5-6,6 x 4-5 mm, obconicas, amarelo-
acastanhadas, exotesta estriada.

Material examinado: BRASIL, BAHIA: APA Serra Branca, Faz.
Serra Branca, 9°54°01.0” S 38°41°00.8” O, 399 m, 5.X1.2010, fr., L.R.
Silva 10 (HUNEB); 9°54°0.66” S 38°41°00.8” O, 383 m, 8.X11.2011,

http://www.biotaneotropica.org.br



112

Biota Neotrop., vol. 13, no. 2

Varjao, R.R. et al.

bot. e fl., R.R. Varjdo 164 (HUNEB); 9°54°0.54” S 38°40°9.87” O,
406 m, 8.X1I1.2011, fr., R.R. Varjdo 165 (HUNEB).

Cordiera sp., conhecida por apenas trés espécimes, apresenta
caracteristicas distintas de C. rigida, espécie comumente encontrada
na area de estudo e com muitos registros em herbarios. Diferencia-
se através das folhas pecioladas com a margem crenulada e frutos
maiores (11-16 x 13-17 mm, vs. 4-8 x 5-10 mm). A consulta a
referéncias bibliograficas disponiveis das espécies citadas para o
Brasil, bem como a comparagdo com espécimes de herbarios nao
possibilitou a identificacdo do taxon. Entretanto, serdo necessarias
mais investigacdes para definir sua identidade. Encontrada na area
com flores e frutos em novembro e dezembro.

5. Diodella gardneri (K.Schum.) Bacigalupo & E.L.Cabral,
Darwiniana 44(1): 98. 2006. Figuras 3k-n

Diodia gardneri K.Schum., F1. Bras. 6(6): 402. 1888.

Borreria gardneri (K.Schum.) Bacigalupo & E.L.Cabral, Opera
Bot. Belg. 7: 307. 1996.

Erva ereta ou escandente 80-160 cm alt., monoica. Caule tetragonal
no apice dos ramos, glabrescente a pubérulo, entrenos 10-70 mm
compr. Estipulas persistentes, fimbriadas, bainha 1,5-2 x ca. 3 mm,
tomentosa, 6-9 setas, 1-3 mm compr., pubescentes. Folhas opostas,
disticas, cartaceas, sésseis; limbo 7-21 x 3-8 mm, eliptico, base
atenuada a cuneada, apice agudo a acuminado, margem revoluta;
face adaxial escabra, abaxial pubescente; venagdo eucamptodroma,
nervuras secundarias evidentes na face abaxial, 3 pares. Inflorescéncia
em glomérulos axilares, 4-8 por ramo florifero, 7-12-floro; 2 bracteas
foliaceas, bractéolas ausentes. Botdo floral oblongo, 8-9 x 4-5 mm,
apice agudo, prefloracdo valvar. Flores monoclinas, homostilicas,
sésseis; calice 4 lobos iguais, 5-9 mm compr., lanceolados,
pubescentes; corola alva a roésea, infundibuliforme, tubo 4-5 mm
compr., internamente com anel de tricomas na porgdo inferior do
tubo, 4-mera, lobos 3-4 mm compr., triangulares, externamente
pilosos; estames exsertos, por¢ao livre dos filetes 1-1,5 mm compr.,
anteras 1,5-2 mm compr., alvas a lilases; estigma levemente bilobado,
estilete 6-10 mm compr. Fruto esquizocarpo, dois mericarpos,
2-4 x ca. 3 mm, obovoide, vinaceo quando maduro, pubescente;
sementes 2,5 x ca. 2 mm, obovoides, castanhas, sulco longitudinal
na face ventral, apice recurvado ventralmente.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Serra Branca, préximo a sede, 9°55°37.5” S 38°42°18.1” O,
19.1V.2008, fl., A.S. Concei¢dao 1354 (HUNEB); Trilha do Tanque
das pedrinhas, 9°53°27.9” S 38°40°48” O, 474 m, 26.V1.2008, fl.,
A.S. Conceicdo 1414 (HUNEB); Limite com a Estagdo Ecologica
Raso da Catarina, 9°53°42.8” S 38°29°32.6” O, 648 m, 17.V1.2009,
fl., A.S. Conceigdo 1673 (HUNEB); Estrada que vai aos Quelés,
9°55°16.5” S 38°29°24.1” 0, 9.VIIL.2009, fl. e fr., M.V.V. Romédo 535
(HUNEB); 9°53°1.8” S 38°32°39.05” O, 650 m, 22.1X.2010, fl., R.R.
Varjao 03 (HUNEB); 9°55°48.2” S 38°29°3.6” O, 645 m, 27.1.2011,
fl. e fr., R.R. Varjdo 23 (HUNEB); Proximo a baixa do chiqueiro,
9°55°67.5” S 38°29°11.4” O, 649 m, 8.IV.2011, fl., R.R. Varjao 67
(HUNEB); Proximo a casa de Gilson, 9°57°00” S 38°26°9.4” O, 588
m, 17.VL.2011, fl., R.R. Varjdo 124 (HUNEB); Faz. Serra Branca,
Proximo a casa do IBAMA, 9°55°45.3” S 38°42°25.9” O, 375 m,
6.V.2011, fl., R.R. Varjdo 82 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, trilha para toca
das araras, 10.V.1993, fl. e fr., M.C. Ferreira 507 (HRB); Gléria, Brejo
do burgo, 2.VIIL.1995, fl., F.P. Bandeira 215 (HUEFS); Paulo Afonso,
ESEC-Raso da Catarina, 18.1.1981, fl., M.L. Guedes 303 (ALCB).

Distribuicao: Espécie endémica do Brasil, ocorrendo nos estados
da Bahia, Ceara, Piaui e Minas Gerais (Cabral & Fader 2010, Cabral
& Salas 2012).

A espécie ocorre comumente na caatinga ou na transi¢ao
caatinga-cerrado (Cabral & Fader 2010). Na APASB, ¢ uma espécie
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amplamente distribuida, encontrada nas bordas e interior de vegetagio
subarbustiva e arbustiva-arbdrea, em solos arenosos. Caracteriza-se
por apresentar habito ereto a escandente, além dos lobos do calice
com 5-9 mm compr. ¢ fruto pubescente. Foi coletada na area com
flores e frutos de janeiro a setembro.

6. Diodella radula (Willd. ex Roem. & Schult.) Delprete, FI.
Tustr. Catarin. Rubiaceas I: 174. 2004. Figuras 4a-d

Spermacoce radula Willd. ex Roem. & Schult., Syst. Veg. 3:
351. 1818.

Diodia radula (Roem. & Schult.) Cham. & Schltdl., Linnaea 3:
342.1828.

Erva ereta ou decumbente 40-120 cm alt., monoica. Caule
tetragonal no apice dos ramos, pubescente no apice, raro viloso,
entrends 10-95 mm compr. Estipulas persistentes, fimbriadas,
bainha 1-2 x 2,5-4 mm, glabrescente a pubescente, 5-8(-15) setas,
1,4-2,8(-5,6) mm compr., pubescentes, raro pilosas. Folhas opostas,
disticas, cartaceas, sésseis; limbo 18-43(-63) x 8-18(-24) mm, eliptico
a eliptico-oval, base cuneada, raro atenuada, apice agudo, margem
inteira; face adaxial escabra, abaxial pubescente a estrigosa, ou
pilosas nas nervuras; venagdo eucamptodroma, nervuras evidentes
em ambas as faces, 3-5 pares. Inflorescéncia em glomérulos axilares,
(2-)4-11 por ramo florifero, 6-12-floro; 2 bracteas foliaceas, bractéolas
ausentes. Botdo floral oblongo, 3,5-5 x 1,5-3 mm, apice agudo,
prefloracdo valvar. Flores monoclinas, homostilicas, sésseis; calice
4 lobos desiguais, maiores 2,5-3,5 mm compr., menores 2-3 mm
compr., lanceolados, hirsutos; corola alva, infundibuliforme, tubo
4-5 mm compr., piloso na por¢ao superior, internamente com anel de
tricomas na porgao inferior do tubo, 4-mera, lobos 3-3,5 mm compr.,
triangulares, externamente pilosos; estames exsertos, por¢ao livre
dos filetes (0,3-)0,8-1 mm compr., anteras 1,5-2 mm compr., alvas a
lilases; estigma capitado, estilete 6-8 mm compr. Fruto esquizocarpo,
dois mericarpos, 2,5-3 x 2-4 mm, globoso, verde, apice piloso;
sementes 1,2-2,6 x 0,8-2 mm, obovoides, castanhas, apice fendido,
auséncia de sulcos ventrais.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada principal, 9°55°45.3” S 38°42°25.9” O, 375 m, 17.V1.2011,
fl., R.R. Varjao 127 (HUNEB); Estrada sentido ao Povoado Quelés,
9°56°3.6” S 38°28°48.7” O, 648 m, 27.VII.2011, fl, fr. ¢ bot., R.R.
Varjao 146 (HUNEB).

Material adicional: BRASIL, BAHIA: Jeremoabo, 21.11.2006,
fl.,, E. Melo et al. 4273 (HUEFS); Santa Brigida, 24.V.1984, bot. e
fl., L.C. Oliveira Filho 175 (ALCB, CEPEC, HRB); Tucano, Rod.
Tucano-Ribeira do Pombal, 29.X11.2004, fl., D. Cardoso & J.M.O.
Santos 210 (HUEFS).

Distribui¢ao: Espécie com ampla distribui¢@o, ocorrendo nos
Estados Unidos, Venezuela, Guianas, [lha Galapagos, Peru, Bolivia,
Equador, Argentina, Paraguai e Brasil (Delprete et al. 2004, Cabral
& Bacigalupo 2005). No Brasil, distribui-se de forma descontinua,
do Nordeste ao Sul do pais (Cabral & Salas 2012).

Delprete et al. (2004), citaram D. radula como erva caracteristica
e exclusiva de areas de restinga. Crescendo também em dunas e
solos rochosos e arenosos do cerrado (Cabral & Bacigalupo 2005,
Campos et al. 2006). Na APASB ¢ encontrada no interior e borda
da caatinga-arbustiva, sendo coletada apenas uma vez em ambiente
sombreado com vegetacdo arbustiva-arborea. Neste ambiente o
espécime apresentou variagao morfoldgica com habito ereto, folhas
com nervuras secundarias inconspicuas e base atenuada. Contudo,
os caracteres reprodutivos permitiram inclui-lo em D. radula. Esta
espécie pode ser confundida em campo com D. gardneri, da qual
podemos diferenciar pelo habito ereto ou decumbente, flores com
lobos do calice 2-3,5 mm compr. e fruto piloso no apice. Floresce
na area de junho a julho e frutifica em julho.
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Figura 4. a-d) Diodella radula: a) ramo florifero; b) estipula; ¢) flor; d) fruto. e-h) Diodella teres: €) ramo florifero; f) estipula; g) flor; h) fruto. i-1) Emmeorhiza
umbellata: 1) ramo florifero; j) estipula; k) flor; 1) fruto. (a-d) R.R. Varjdo 127; e-h) A.S. Conceigdo 1870; i-1) R.R. Varjdo 05).

Figure 4. a-d) Diodella radula: a) flowering branch; b) stipule; ¢) flower; d) fruit. e-h) Diodella teres: e) flowering branch; f) stipule; g) flower; h) fruit. i-1)
Emmeorhiza umbellata: 1) flowering branch; j) stipule; k) flower; 1) fruit. (a-d) R.R. Varjao 127; e-h) A.S. Concei¢do 1870; i-1) R.R. Varjao 05).

7. Diodella teres (Walter) Small, Fl1. Lancaster Co. 271. 1913.
Figuras 4e-h

Diodia teres Walter, Fl. Carol. 87. 1788.

Erva decumbente 20-50 cm alt., monoica. Caule cilindrico a
tetragonal, pubérulo a piloso, entrends 5-30 mm compr. Estipulas
persistentes, fimbriadas, bainha 1,5-2 x 3-4 mm, pubérula, margem
pilosa, 9-12 setas, 3-10 mm compr., glabras. Folhas opostas, disticas,
cartaceas, sésseis; limbo 16-35 x 4-7 mm, lanceolado, base atenuada,
apice agudo a acuminado, margem inteira; estrigoso a tomentoso
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em ambas as faces; venagdo eucamptodroma, nervuras secundarias
inconspicuas, 4 pares. Inflorescéncia em fasciculos axilares, 4-11 por
ramo florifero, 2-5-floro; 2 bracteas foliaceas, bractéolas ausentes.
Botoes florais oblongos, 2-5 x 1,5-2 mm, apice arredondado,
prefloragdo valvar. Flores monoclinas, homostilicas, sésseis; calice
1,5-2 mm compr., 4 lobos desiguais, maiores 1,5-2 mm compr.,
menores 1-1,5 mm compr., lanceolados, margem escabritscula;
corola alva com lobos lilases, infundibuliforme, tubo 3,5-5 mm
compr. internamente com anel de tricomas na porg¢do inferior do
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tubo, 4-mera, lobos 1,5-2 mm compr., triangulares, externamente
pubérulos; estames exsertos, por¢ao livre dos filetes 0,5-1 mm
compr., anteras 0,5-1 mm compr., alvas; estigma capitado, estilete
3-5,5 mm compr. Fruto esquizocarpo, dois mericarpos, ca. 4 x 2,5-
3 mm, globoso a subovoide, marrom quando maduro, pubescente;
sementes 2-3 x 1,5-2 mm, obovoides, plano-convexas, castanhas,
sulco longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Serra Branca, Trilha sentido Serra do Navio, 9°52°49.1” S
38°39°22.0” O, 481 m, 31.VIL.2009, fl., A.S. Concei¢do 1870
(HUNEB); Préximo a casa do IBAMA, 9°52°16.1” S 38°38°87.4”
0,463 m, 6.V.2011, bot. ¢ fr., R.R. Varjao 80 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, Estacdo
Biologica de Canudos, 27.V1.2002, fl., L.P. Queiroz et al. 7220
(HUEFS); 18.1v.2004, fl., FH.M. Silva & L.C.L. Lima 500
(HUEFS); Gloéria, BA-210, sentido Rodelas, 7.V1.2007, fl. e fr.,
A.S. Conceigdo et al. 1010 (HUEFS); Serrota, 5.1X.2006, fl., S.
Leal 56 (HUEFS); Ribeira do Pombal, 16.VIIL.2003, fl. e fr., M.L.
Guedes et al. 10570 (CEPEC).

Distribuicao: Espécie neotropical, ocorrendo no Sudeste dos
Estados Unidos, América Central e América do Sul (Cabral &
Bacigalupo 2005, Campos et al. 2006). No Brasil, distribui-se por
quase todo o territorio nacional (Cabral & Salas 2012).

Na APASB, D. teres é encontrada em areas abertas, com forte
exposicao solar e solo arenoso. Distingue-se das demais espécies de
Diodella encontradas na area por apresentar habito procumbente,
limbo com nervuras secundarias inconspicuas, lanceolado, 2-5 flores
por axila. Encontrada na area com flores em maio e julho e frutos
em maio.

8. Emmeorhiza umbellata (Spreng.) K.Schum., Fl. Bras. 6(6):
408. 1889. Figuras 4i-1

Borreria umbellata Spreng., Neue Entd. 2: 144. 1821.

Endlichera umbellata K.Schum., FI. Bras. 6(6): 38. 1888.

Trepadeira, monoica. Caule tetragonal, glabro a pubérulo,
entrends 16-67 mm compr. Estipulas persistentes, fimbriadas,
bainha 1-3 x 2-3 mm, glabra a pubérula, 6-7 setas, 2-6 mm compr.,
glabras. Folhas opostas, disticas, cartaceas, sésseis; limbo 32-76 x
11-25 mm, lanceolado, base atenuada, apice agudo, margem inteira;
face adaxial esparsamente estrigosa, abaxial pubérula nas nervuras;
venag¢do eucamptodroma, nervuras proeminentes na face abaxial, 4-5
pares. Inflorescéncia em cimeiras paniculadas de umbela, terminais
ou axilares, 1-4 por ramo florifero, multifloros, pedunculo 20-40 mm
compr., glabro; 2 bracteas, 12-20 x 5-8 mm, lanceoladas, pubérulas,
2 bractéolas, 1,5-4 x 0,5-1,5 mm, elipticas, glabras. Botdes florais
oblongos, 1,5-2 x 0,5-1 mm, &pice arredondado, prefloragéo valvar.
Flores monoclinas, homostilicas, pedicelos 1,7-2,5 mm compr.,
glabros; calice 4 lobos iguais, 0,5-1 mm compr., lanceolados,
glabros; corola alva, infundibuliforme, tubo 0,5-1 mm compr., glabro
externamente, anel de tricomas na inser¢ao dos filetes, 4-mera, lobos
1-1,2 mm compr., triangulares, glabros; estames exsertos, por¢ao
livre dos filetes ca. | mm compr., anteras ca. 0,5 mm compr., alvas;
estigma bifido, estilete 1-1,5 mm compr. Fruto capsula, deiscéncia
septicida, 3-4 x ca. 1 mm, obovoide, marrom quando maduro, glabra;
sementes 2,5-3 x 0,3-0,5 mm, elipsoides, castanhas, por¢do central
escurecida em ambas as faces, aladas, exotesta lisa.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Baixa dos Quelés, 9°58°59” S 38°26°24” O, 506 m, 17.X.2009, fl.,
E. Melo etal. 6683 (HUEFS); Trilha secundaria a estrada que vai aos
Quelés, 9°56°36.1” S 38°27°12.1” O, 551 m, 23.1X.2010, bot., fl. e
fr., R.R. Varjao 05 (HUNEB); Estrada sentido ao Povoado Quelés,
9°56°3.6” S 38°28°48.7” O, 648 m, 27.VII.2011, bot., R.R. Varjdo
146 (HUNEB).
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Material adicional: BRASIL, BAHIA: Jeremoabo, Beira do rio
seco, 18.X.2009, fl., E. Melo et al. 6736 (HUEFS); Paulo Afonso,
ESEC-Raso da Catarina, Mata das Pororocas, 25.X.1982, fl., L.P.
Queiroz 438 (HUEFS).

Distribuicdo: Espécie amplamente distribuida pela América
do Sul, da Venezuela até o Brasil. No Brasil, ocorre nos estados do
Planalto Central, na regido Nordeste e na faixa litoranea desde a Bahia
até o Rio Grande do Sul (Delprete 2010).

Na APASB, ocorre nas bordas das areas florestadas e caatinga
arbustiva-arborea. Diferencia-se das demais espécies da area por
apresentar habito trepador com caule voluvel, inflorescéncia composta
por cimeiras paniculadas de umbela e sementes aladas. Floresce na
area de julho a setembro e dezembro, ¢ frutifica em agosto e setembro.

9. Guettarda angelica Mart. ex Miill.Arg., Flora 58: 450. 1875.
Figuras Sa-d

Arbusto 1-3 m alt., monoico. Caule cilindrico, glabro a pubérulo
no apice dos ramos, entrends 6-78 mm compr. Estipulas deciduas,
inteiras, triangulares, concavas, apice agudo, 4,5-9 x 2-4 mm,
tomentosas a pubérulas. Folhas opostas, cruzadas, cartaceas;
peciolos 5-19 mm compr., pubérulos; limbo 36-70 x 19-50 mm,
eliptico, orbicular a obovado, base cuneada a arredondada, apice
agudo a obtuso, margem inteira; face adaxial hirsuta, pubérula
nas nervuras, face abaxial tomentosa; venacdo broquidédroma,
nervuras proeminentes na face abaxial, 8-12 pares. Inflorescéncia
em cimeiras escorpioides, subterminal, 8-floro, pedunculo 8-46 mm
compr., pubérulo; bracteas ndo observadas, 2 bractéolas lineares,
1-4 x 0,2-1 mm, pubescentes. Botdes florais oblongos, 5-10 x ca.
2 mm, apice agudo, prefloracdo imbricada. Flores monoclinas,
homostilicas, sésseis; calice truncado, podendo apresentar até 2 lobos,
1,6-3 mm compr., pubescente; corola creme, hipocrateriforme, tubo
10-12 mm compr., externamente tomentoso, 5-mera, lobos 3-5 mm
compr., oblongos, externamente tomentosos; estames inclusos,
porg¢ao livre dos filetes ca. 0,2 mm compr., anteras 2-2,4 mm compr.,
alvas; estigma capitado, estilete 12-14 mm compr. Fruto drupa,
4-10 x 5-12 mm, subglobosa, alva a creme quando madura, pubérula;
sementes ndo visualizadas.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Serra Branca, Vaca Morta, 9°54°23.6” S 38°41°22.66” O, 367 m,
17.1V.2008, fl. e fr., A.S. Conceigdo 1282 (HUNEB); Trilha sentido
Serra do Morro, 9°52°49.1” S 38°39°22.0” O, 481 m, 30.VIL.2009,
fr., T.M.S. Melo 54 (HUNEB); Estrada que vai em dire¢do a casa
sede, 9°53°76.3” S 38°40°71.2” 0,414 m, 7.1V.2011, fr., R.R. Varjdo
55 (HUNEB); Proximo a casa, 9°52°16.1” S 38°38°87.4” O, 463 m,
6.V.2011, bot., fl. e fr., R.R. Varjdo 81 (HUNEB); Estrada que vai
aos Quelés, 9°56°6.3” S 38°28°68.7” O, 627 m, 5.V.2011, fr., R.R.
Varjdo 76 (HUNEB).

Material adicional: BRASIL, BAHIA: Gloria, ca. 4 km de
Olhos d’Agua de Souza, 26.1V.2001, fl., L.P. Queiroz et al. 6552
(HRB); Paulo Afonso, Raso da Catarina, 14.V.1981, fl. ¢ fr., G.C.P.
Pinto 102/81 (ALCB).

Distribui¢do: Espécie exclusiva do Brasil. Embora tenha sido
citada para o estado do Para por Margalho et al. (2009), ¢ considerada
endémica do dominio da caatinga, ocorrendo nos estados da Bahia,
Ceara, Paraiba e Pernambuco (Barbosa 2012).

Na APASB, ocorre nas bordas e subosque da vegetacdo arbustiva-
arborea, em solos arenosos. G. angelica ¢ muito comum em areas
de caatinga e amplamente documentada em herbério. E facilmente
reconhecida através da drupa subglobosa, pubérula, branca quando
madura, flores com tubo da corola 10-12 mm compr. e limbo
tomentoso na face abaxial. Na area, floresce e frutifica de abril a julho.

10. Guettarda sericea Miill. Arg., Flora 58: 450. 1875.

Arbusto ca. 1,5 malt., monoico. Caule cilindrico, glabro, entrends
8-45 mm compr. Estipulas deciduas, inteiras, lanceoladas, apice
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Figura 5. a-d) Guettarda angelica: a) ramo florifero; b) estipula; ¢) flor; d) fruto. e-h) Leptoscela ruellioides: ) ramo florifero; f) estipula; g) flor longistila;
h) fruto. i-1) Margaritopsis carrascoana: i) ramo florifero; j) estipula; k) flor; 1) fruto. (a-c) A.S. Concei¢do 1282; d) R.R. Varjao 55; e-h) R.R. Varjao 01; i-k)

R.R. Varjao 118, 1) R.R. Varjao 78).

Figure 5. a-d) Guettarda angelica: a) flowering branch; b) stipule; c) flower; d) fruit. e-h) Leptoscela ruellioides: ¢) flowering branch; f) stipule; g) flower
longuistylous; h) fruit. i-1) Margaritopsis carrascoana: i) flowering branch; j) stipule; k) flower; 1) fruit. (a-c) A.S. Concei¢ao 1282; d) R.R. Varjao 55; e-h)

R.R. Varjao 01; i-k) R.R. Varjao 118, 1) R.R. Varjao 78).

agudo, 5-6 x 2-3 mm, tomentosas. Folhas opostas, cruzadas, cartaceas;
peciolos 6-20 mm compr., tomentosos; limbo 60-120 x 20-45 mm,
obovado a eliptico, base truncada, atenuada a arredondada, apice
agudo a obtuso, margem inteira; tomentosa em ambas as faces;
venagdo broquidodroma, nervuras proeminentes na face abaxial,
9-12 pares. Inflorescéncia em cimeiras escorpioides, subterminal,
8-15-floro, pedunculo 13-30 mm compr., pubescente; bracteas nao
observadas, 1 bractéola linear, 4-5,5 x 0,5-1 mm, pubérula. Botdes
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florais oblongos, 4-5 x 2-3 mm, apice arredondado, prefloragio
imbricada. Flores monoclinas, homostilicas, sésseis; calice truncado,
sericeo; corola creme, hipocrateriforme, tubo 7-8 mm compr.,
externamente tomentoso, 5-mera, lobos 1-2 mm compr., oblongos,
externamente tomentosos; estames inclusos, por¢ao livre dos filetes
ca. 0,2 mm compr., anteras 2-3 mm compr., alvas; estigma capitado,
estilete 8-9 mm compr. Fruto drupa, 8-10 x 5-6 mm, elipsoide, marrom
a negra quando madura, pubescente; sementes ndo observadas.
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Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Natureza, 10°00°14” S 38°26°02” O, 427 m, 12.VII1.2005, fl.
fr, E.B. Miranda et al. 882 (HUEFS); 10°4’S 38°21” O, 17.1.2006,
bot., G.C. Sessegolo et al. 147 (ALCB); Baixa do estreito, 9°59°34.3”
S 38°25°01,5” O, 436 m, 18.111.2009, bot., A.S. Conceigdo 1547
(HUNEB).

Distribui¢fo: Espécie exclusiva do Nordeste do Brasil, ocorrendo
nos estados de Alagoas, Bahia, Ceara, Paraiba e Pernambuco, em
areas de caatinga (Barbosa 2012).

Guettarda sericea ocorre na APASB em area com caatinga
arborea, diferencia-se de G. angelica principalmente pela drupa
elipsoide, pubescente, marrom a negra quando madura, tubo da corola
7-8 mm compr. (vs. 10-12 mm compr.) e limbo tomentoso em ambas
as faces. Foi encontrada na area com flores e frutos em agosto ¢ de
janeiro a margo apenas em botoes.

11. Leptoscela ruellioides Hook.f., Icon. P1. 14: 1149. 1873.
Figuras 5e-h

Erva ereta ou com ramos apoiantes 30-80 cm alt., monoica. Caule
cilindrico, glabro, entrends 1,2-12,8 cm compr. Estipulas persistentes,
fimbriadas, bainha 1-1,5 x 2-3 mm, pubescente, 8-14 setas, 0,5-3 mm
compr., pubescentes. Folhas opostas, cruzadas, membranaceas;
peciolos 1-3 mm compr., glabro; limbo 24-52 x 8-22 mm, lanceolado,
base cuneada, 4dpice acuminado, margem inteira; face adaxial
pubérula, abaxial pubescente; venagdo eucamptodroma, nervuras
conspicuas na face abaxial, 3-4 pares. Inflorescéncia em cincinos,
alongados, axilares, 1-4 por ramo florifero, 12-20-floro, pedinculo
20-38 mm compr., glabro; 2 bracteas, 3-4 x 1,5-2 mm, lanceoladas,
pubescentes; 1 bractéola, 1-1,5 mm compr., linear, pubérula. Botdes
florais elipsoides, 1,5-4 x 1-1,5 mm, apice agudo, prefloracdo valvar.
Flores monoclinas, heterostilicas, pedicelos 0,5-13 mm compr.,
glabros; calice 5 lobos iguais, 1-1,5 mm compr., lanceolados,
margem pubérula; corola alva, com fauce esverdeada e lobos lilases,
infundibuliforme, tubo 3-4,5 mm compr., glabro externamente,
internamente pubescente e com anel de tricomas na porgao inferior
do tubo, 5-mera, lobos 2,5-4 mm compr., triangulares, internamente
pubescentes; flores brevistilicas, estames inclusos, por¢ao livre dos
filetes 1,5-2 mm compr., anteras ca. 1,8 mm compr., alvas; estigma
bifido, estilete 1,5-2 mm compr.; flores longistilicas, estames inclusos,
porcao livre dos filetes 0,5-1 mm compr., anteras ca. | mm compr.,
alvas; estigma bifido, estilete 4,5-5,5 mm compr. Fruto capsula,
deiscéncia septicida, 3-4 x 1,5-2 mm, obovoide, verde, glabra;
sementes 0,7-1 x 0,5-0,7 mm, obovoides, castanhas, ventralmente
com sulcos longitudinais.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Serra Branca, Trilha do Araga, 9°52°49.1” S 38°38°13.5” O,
535m,8.V.2008, fl., M.V.V. Romao 128 (HUNEB); Baixa dos Quelés,
9°58°60” S 38°26°16” O, 488 m, 17.X.2009, ., E. Melo et al. 6625
(HUEES); Estrada que vai aos Quelés, 9°53°24.9” S 38°29°31.8” O,
648 m, 17.VI1.2009, fl., A.S. Concei¢do 1642 (HUNEB); 9°57°17.0”
S 38°26°24.7” O, 575 m, 19.V1.2009, fl., A.S. Conceigdo 1770
(HUNEB); 9°58°00.8” S 38°26°11.6” O, 493 m, 28.VI1.2009, fl.,
A.S. Conceigdo 1773 (HUNEB); 9°58°00.8” S 38°26°11.7” O,
497 m, 29.VIL.2009, fl., A.S. Conceigéo 1796 (HUNEB); 9°53°1.8”
S 38°32°39.05” 0, 650 m, 22.1X.2010, fl., R.R. Varjao 01 (HUNEB);
Trilha secundaria a estrada que vai aos Quelés, 9°56°36.1” S
38°27°12.1” O, 551 m, 8.IV.2011, fr., R.R. Varjdo 71 (HUNEB).

Material adicional: BRASIL, BAHIA: Jeremoabo, Faz.
Natureza, 12.VII1.2005, fl., E.B. Miranda et al. 891 (HUEEFES);
Uaua, Serra do Jer6nimo, 30.111.2000, fl. ¢ fr., M.L. Guedes et al.
7336 (CEPEC).

Distribuicdo: Espécie endémica do Nordeste do Brasil,
ocorrendo na caatinga e cerrado, nos estados de Alagoas, Bahia,
Paraiba, Pernambuco e Sergipe (Jardim 2012).
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Na APASB, L. ruellioides apresenta ampla distribuigao,
ocorrendo em todos os ambientes com niimero elevado de individuos.
A espécie ¢ reconhecida pelo habito ereto ou com ramos apoiantes,
folhas pecioladas, inflorescéncia em cincinos e calice com 5 lobos
iguais. Coletada na area com flores de abril a setembro e dezembro,
e frutos em maio.

12. Margaritopsis carrascoana (Delprete & E.B.Souza)
C.M.Taylor & E.B.Souza, Syst. & Geogr. Pl. 75: 171. 2005.
Figuras 5i-1

Psychotria carrascoana Delprete & E.B.Souza, Novon 14: 158.
2004.

Subarbusto 1-1,5 m alt., monoico. Caule cilindrico, glabro,
entrenods 2-10 mm compr. Estipulas persistentes, inteiras, triangulares,
apice agudo, 1-2 x 1,2-2,5 mm, glabras. Folhas opostas, cruzadas,
cartaceas; peciolos 1-2 mm compr.; limbo 11-24 x 5-10 mm, eliptico
a oblanceolado, base cuneada, dpice agudo, margem inteira; glabro
em ambas as faces; venagdo broquidédroma, nervura principal
proeminente na face abaxial, 5-9 pares. Inflorescéncia terminal,
uniflora, séssil; 2 bracteas folidceas, bractéolas ausentes. Botdes
florais oblongos, ca. 12 x 1,5 mm, apice agudo, prefloracdo valvar.
Flores monoclinas, homostilicas, sésseis; calice 5 lobos iguais, ca.
0,8 mm compr., triangulares, glabros; corola alva a creme, lobos com
apice verde, infundibuliforme, tubo 2,5-3 mm compr., externamente
glabro, internamente com anel de tricomas na insercao dos filetes,
S-mera, lobos ca. 3 mm compr., oblongos-ovais, reflexos, glabros;
estames subinclusos, por¢ao livre dos filetes ca. 0,2 mm compr.,
anteras 0,8-1 mm compr., castanhas; estigma bifido, estilete ca. 4 mm
compr. Fruto drupa, 4-7 x 4-5 mm, obovoide, alaranjado ou vermelho
quando maduro, glabro; sementes 3,5-4 x 2,5-3,5 mm, subovoides,
castanhas, plano-convexas, dorsalmente com sulcos longitudinais.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada que vai aos Quelés, 9°56°39.8” S 38°28°10.4” O, 625 m,
4.XI1.2010, fr., R.R. Varjdo 18 (HUNEB); 9°56°36.1” S 38°27°12.1”
0,551 m, 8.IV.2011, fr., R.R. Varjao 72 (HUNEB); 5.V.2011, fl. ¢ fr.,
R.R. Varjao 77 (HUNEB); 5.V.2011, fr., R.R. Varjao 78 (HUNEB);
9°56°39.8” S 38°28°10.4” O, 625 m, 16.V1.2011, fl. e fr., R.R. Varjdo
118 (HUNEB).

Material adicional: BRASIL, BAHIA: Jeremoabo, Faz.
Natureza, 7.V1.2004, ft., J.G. Carvalho-Sobrinho et al. 253 (HUEFS);
Paulo Afonso, ESEC-Raso da Catarina, 8.VI1.1985, fr., L. P. Queiroz
564 (ALCB); 24.V1.1982, fr., M. L. Guedes et al. 441 (ALCB).

Distribuiciio: Espécie restrita aos estados da Bahia e Ceard,
ocorrendo em vegetacdo do tipo caatinga e carrasco (Delprete &
Souza 2004, Taylor 2005).

Margaritopsis carrascoana esta sendo citada aqui pela primeira
vez para o estado da Bahia. Segundo Delprete & Souza (2004) a
espécie ocorria apenas no estado do Ceara, associada a vegetagio
do tipo carrasco no Planalto do Ibiapaba e Chapada do Araripe,
admitindo sua provavel ocorréncia em vegetagdo semelhante no
estado vizinho do Piaui. Contudo, a espécie foi citada em trabalhos
anteriores com ocorréncia para area de caatinga, incluindo carrasco,
cerrado e florestas (Jardim & Souza 2006).

Na APASB, esta espécie ocorre com mais frequéncia no subosque
da vegetagdo, em areas sombreadas e solos arenosos. Diferencia-se
por apresentar estipulas persistentes, tubo da corola 2,5-3 mm compr.
e fruto drupa laranja a vermelha quando madura. Foi encontrada na
area com flores e frutos de abril a dezembro.

13. Mitracarpus baturitensis Sucre, Rodriguésia 26: 255. 1971.
Figuras 6a-f

Erva ereta ca. 30 cm alt., monoica. Caule tetragonal, glabro,
entren6s 7-88 mm compr. Estipulas persistentes, fimbriadas, bainha
ca. 1 x 2-3 mm, margem pubescente, 4-5 setas, 0,5-1 mm compr.,
glabras. Folhas opostas, disticas, membranaceas, sésseis; limbo 8-32
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2 mm

Figura 6. a-f) Mitracarpus baturitensis: a) ramo florifero; b) estipula; c) flor; d) fruto; e) semente, face ventral; f) semente, face dorsal. g-1) Mitracarpus
longicalyx: g) ramo florifero; h) estipula; 1) flor; j) fruto; k) semente, face ventral; 1) semente, face lateral. m-q) Mitracarpus robustus: m) ramo florifero; n)
estipula; o) flor; p) fruto; q) semente, face ventral. (a-f) R.R. Varjao 02; g-1) D.D. Vieira 172; m-q) L.R. Silva 47).

Figure 6. a-f) Mitracarpus baturitensis: a) flowering branch; b) stipule; ¢) flower; d) fruit; e) seed, ventral view; f) seed, dorsal view. g-1) Mitracarpus longicalyx:
g) flowering branch; h) stipule; i) flower; j) fruit; k) seed, ventral view; 1) seed, lateral view. m-q) Mitracarpus robustus: m) flowering branch; n) stipule; o)
flower; p) fruit; q) seed, ventral view. (a-f) R.R. Varjdo 02; g-1) D.D. Vieira 172; m-q) L.R. Silva 47).

x 2-4 mm, linear-eliptico, base cuneada, apice agudo, margem inteira;
face adaxial glabra a escabra, abaxial glabrescente nas nervuras;
venagdo eucamptodroma, nervura primaria proeminente na face
abaxial, 2-3 pares. Inflorescéncia em glomérulos, axilares e terminais,
2-3 por ramo florifero, multifloros; 2-4 bracteas foliaceas, bractéolas
ausentes. Botdes florais obovoides, 1,5-2,5 x 0,8-1,2 mm, apice
arredondado, prefloragdo valvar. Flores monoclinas, homostilicas;
pedicelos 0,5-1 mm compr., glabro; calice 4 lobos desiguais, maiores
1-1,2 mm compr., menores 0,5-0,8 mm compr., lanceolados, margem

http://www.biotaneotropica.org.br/v13n2/pt/abstract?inventory+bn00313022013

hirsuta; corola alva, hipocrateriforme, tubo ca. 1 mm compr., glabro
externamente, anel de tricomas na metade do tubo, 4-mera, lobos ca.
1 mm compr., triangulares, glabros; estames subinclusos, por¢ao livre
dos filetes ca. 1 mm compr., anteras ca. 0,6 mm compr., alvas; estigma
bifido, estilete 1-2 mm compr. Fruto capsula, deiscéncia transversal,
0,8-1 x 0,6-0,8 mm, subglobosa, castanha quando madura, glabra;
sementes 0,6-0,8 x ca. 0,4 mm, oblongoides, castanhas, face dorsal
com impressao cruciforme, face ventral com sulcos em forma de “X”.
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Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada que vai aos Quelés, 9°53°1.8” S 38°32°39.05” O, 650 m,
22.1X.2010, bot., fl. e fr., R.R. Varjao 02 (HUNEB); 27.VIL.2011, fl.
e fr., L.R. Silva 43 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, Reserva
Biologica de Canudos, 24.V1.2003, fr., F.H.M. Silva et al. 417
(HUEES); Gloria, Brejo do Burgo, 26.VIII.1995, fl., F.P. Bandeira
253 (ALCB); Rodelas, ESEC-Raso da Catarina, 14.V1.2005, fl., A.
Rapini et al. 1178 (HUEFS).

Distribuicdo: Espécie restrita ao Brasil, sendo referida para
o Distrito Federal e para os estados da Bahia, Ceara, Goids, Mato
Grosso, Paraiba, Pernambuco ¢ Piaui (Souza et al. 2010).

Na APASB a espécie foi encontrada em 4reas de bordas e
ambientes abertos, predominantemente em solos arenosos. Entretanto,
ocorre preferencialmente sobre solos rochosos, lateriticos ou sobre
inselbergs e afloramentos rochosos no bioma caatinga e no cerrado
(Delprete 2010, Souza et al. 2010). Mitracarpus baturitensis pode ser
confundida com M. longicalyx, que também ocorre na area, podendo
ser diferenciada pelo limbo linear-eliptico, 2-4 mm larg., tubo da
corola ca. | mm compr. e sementes com impressdo cruciforme na
face dorsal. Floresce e frutifica na area de julho a setembro.

14. Mitracarpus longicalyx E.B.Souza & M.F.Sales, Brittonia
53:482.2001 (2002). Figuras 6g-1

Erva ereta ou ascendente ca. 30 cm alt., monoica. Caule cilindrico
a tetragonal no apice, pubérulo, entrends 8-84 mm compr. Estipulas
persistentes, fimbriadas, bainha 2-3 X 2-5 mm, pubérula, 5-9 setas,
1-3 mm compr., pubérulas. Folhas opostas, disticas, cartaceas,
sésseis; limbo 21-47 x 5-14 mm, eliptico, base atenuada, apice
agudo-mucronado, margem inteira; face adaxial glabra, abaxial
com a nervura principal pubérula; venagdo eucamptoédroma,
nervuras proeminentes na face abaxial, 4-5 pares. Inflorescéncia em
glomérulos, terminais e axilares, 2-3 por ramo florifero, multifloros;
2-4 bracteas foliaceas, bractéolas ausentes. Botdes florais obovoides,
2,6-3,5 x 0,6-1,2 mm, apice arredondado, prefloragdo valvar. Flores
monoclinas, homostilicas, pedicelos 0,8-1,2 mm compr., glabros;
calice 4 lobos desiguais, maiores 1,6-3 mm compr., menores 1-2 mm
compr., lanceolados, margem hirsuta; corola alva, hipocrateriforme,
tubo 1,5-2,5 mm compr., papiloso externamente, anel de tricomas
na porcdo inferior do tubo, 4-mera, lobos 0,6-1,2 mm compr.,
triangulares, externamente papilosos, internamente glabros; estames
subinclusos, por¢do livre dos filetes 0,2-0,4 mm compr., anteras
0,6-0,8 mm compr., alvas; estigma bifido, estilete 2,8-4 mm compr.
Fruto capsula, deiscéncia transversal, 0,8-1 % 0,8-1 mm, subglobosa,
castanha quando madura, apice pubescente; sementes 0,6-0,8 x
0,2-0,4 mm, oblongoides, castanhas, face dorsal com depressodes
semicirculares, face ventral com sulcos cruciforme.

Material examinado: BRASIL, BAHIA: APA Serra Branca, Faz.
Serra Branca, 9°52°23.4” S 38°38°14.6” O, 492 m, 30.VII1.2008, fl.,
T.M.S. Melo 37 (HUNEB); Estrada que vai aos Quelés, 9°56°45.7”
S 38°27°30.1” O, 607 m, 29.VIL.2009, bot., fl. e fr., TM.S. Melo 12
(HUNEB); 9°57°71” S 38°26°28” O, 489 m, 17.V1.2011, fl. e fr.,
D.D. Vieira 172 (HUNEB).

Material adicional: BRASIL, BAHIA: Pildo Arcado, Brejo do
Morro, 19.111.2006, fl., E.B.Souza et al. 1593 (HUEFS); Ribeira do
Pombal, 20 km da rod. para Tucano, 9.V1.2005, fl., D. Cardoso 562
(HUEEFS).

Distribuicio: Espécie com distribuigdo restrita a regido do
semiarido do Brasil, com registros para os estados do Bahia, Ceara,
Piaui e Pernambuco (Souza et al. 2010).

Na APASB, M. longicalyx foi encontrada em bordas de estradas,
areas abertas e pastagens com alta incidéncia de luz. Pode ser
confundida com M. baturitensis e M. robustus, das quais se diferencia
por apresentar caule cilindrico a tetragonal no apice, sem alas,
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glomérulo apical subtendido por 4 bracteas, geralmente purpuras na
base e sementes com depressdes semicirculares dorsais. Coletada na
area com flores e frutos de junho a julho.

15. Mitracarpus robustus E.B.Souza & E.L.Cabral, Rodriguésia
2:345.2010. Figuras 6m-q

Mitracarpus frigidus (Willd. ex Roem. & Schult.) K.Schum. var.
humboldtianus K.Schum., F1. Bras. 6: 82. 1888.

Subarbusto, erva ereta ou ascendente 40-120 ¢m alt., monoica.
Caule tetragonal, alado no apice dos ramos, glabro, entrenos 21-44 mm
compr. Estipulas persistentes, fimbriadas, bainha 1,5-3,5 x 2,5-3 mm,
glabra a pubérula, 5-6 setas, 3-5 mm compr., glabras. Folhas, opostas
disticas, cartaceas, sésseis; limbo 20-75 x 5-15 mm, eliptico, base
atenuada, apice agudo, margem inteira; pubérulo em ambas as faces;
venagdo eucamptodroma, nervuras proeminentes em ambas as faces,
3-4 pares. Inflorescéncia em glomérulos, terminais e axilares, 2-8
por ramo florifero, multifloros; 2(-4) bracteas foliaceas, bractéolas
ausentes. Botdes florais obovoides, 2,6-3,2 x 1,4-1,8 mm, apice
arredondado, prefloragdo valvar. Flores monoclinas, homostilicas;
pedicelos 0,8-1 mm compr., glabro; célice 4 lobos desiguais, maiores
2,2-2,8 mm compr., menores 0,6-1,2 mm compr., lanceolados,
margem hirsuta; corola alva, hipocrateriforme, tubo 2,5-3,5 mm
compr., glabro externamente, anel de tricomas na porc¢do inferior
do tubo, 4-mera, lobos 1-1,5 mm compr., triangulares, glabros;
estames subinclusos, por¢ao livre dos filetes 0,2-0,4 mm compr.,
anteras 0,6-0,8 mm compr., alvas; estigma bifido, estilete 1,5-2,8 mm
compr. Fruto cédpsula, deiscéncia transversal, ca. 1 x 1,2 mm,
subglobosa, marrom quando madura, dpice pubescente; sementes
ca. 0,6 x 0,6 mm, oblongoides, lilases, face dorsal lisa, face ventral
com sulcos cruciforme.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada sentido ao Povoado Quelés, 27.VIL.2011, bot., fl. e fr., L.R.
Silva 46 (HUNEB); Trilha secundaria, proximo a casa da caixa
d’agua, 27.VIL.2011, bot., fl. e fr., L.R. Silva 47 (HUNEB).

Material adicional: BRASIL, BAHIA: Conde, Fazendo do
Bu, 13.VIIL.1996, fl., M.C. Ferreira et al. 1023 (HRB); Jussiape, em
direg@o a Barra da Estiva, 15.V1.2002, fl., L.P. Queiroz et al. 7125
(HUEFS).

Distribuicido: Espécie distribuida no Brasil e na Guiana
Francesa. No Brasil, sua ocorréncia estd registrada para o Distrito
Federal e para os estados do Ceard, Rio Grande do Norte, Paraiba,
Pernambuco, Sergipe, Bahia, Minas Gerais, Espirito Santo e Rio de
Janeiro (Souza et al. 2010).

Mitracarpus robustus ¢ uma espécie comum em solos argilosos
ou areno-argilosos, em solos lateriticos, em margens de estrada ou
periferia de matas (Souza et al. 2010). Na APASB esta distribuida
nas bordas de florestas e apresenta um porte bastante robusto quando
comparado as outras espécies de Mitracarpus que ocorrem na area.
Pode ser diferenciada pelo caule tetragonal, alado no apice, glomérulo
apical subtendido por 2 bracteas e sementes planas no dorso. Floresce
e frutifica na area em julho.

16. Mitracarpus salzmannianus DC., Prodr. 4: 571. 1830.
Figuras 7a-c

Mitracarpus frigidus var. salzmannianus (DC.) Martius, Eichler
& Urban, F1. bras. 6: 82. 1888.

Mitracarpus scabrellus Benth., Hooker’s J., Bot. Kew Gard.
Misc. 3: 238. 1841.

Erva ereta 40-50 cm alt., monoica. Caule tetragonal, pubescente,
entrends 65-90 mm compr. Estipulas persistentes, fimbriadas,
bainha 1,5-1,8 x 1,5-2 mm, pubescente, 5-7 setas, 4-6 mm compr.,
glabras. Folhas opostas, cruzadas, pseudoverticiladas pela presenga
de braquiblastos nas axilas, cartaceas, sésseis; limbo 10-42 x 2-13
mm, eliptico, base atenuada, apice agudo-mucronado, margem
inteira; pubescente em ambas as faces; venacdo eucamptodroma,
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Figura 7. a-c) Mitracarpus salzmannianus: a) habito; b) estipula; ¢) flor. d-g) Richardia grandiflora: d) habito; e) estipula; f) flor; g) fruto. h-j) Staelia aurea:
h) ramo florifero; 1) estipula; j) flor. (a-c) R.R. Varjdo 145; d-g) R.R. Varjdo 133; h-j) A.S. Conceic¢do 1656).

Figure 7. a-c) Mitracarpus salzmannianus: a) habit; b) stipule; ¢) flower. d-g) Richardia grandiflora: d) habit; e) stipule; f) flower; g) fruit. h-j) Staelia aurea:
h) flowering branch; i) stipule; j) flower. (a-c) R.R. Varjao 145; d-g) R.R. Varjdo 133; h-j) A.S. Concei¢do 1656).

nervuras proeminentes na face abaxial, 3 pares. Inflorescéncia em
glomérulos, terminais e axilares, 2 por ramo florifero, multifloros;
2-4 bracteas foliaceas, bractéolas ausentes. Botdes florais obovoides,
2-3,5 x 0,8-1,4 mm, apice arredondado, prefloragdo valvar. Flores
monoclinas, homostilicas; pedicelos ca. 1 mm compr., glabros; calice
4 lobos desiguais, maiores 3-3,2 mm compr., menores 1,6-2 mm
compr., lanceolados, margem hirsuta; corola alva, hipocrateriforme,
tubo 4-4,5 mm compr., externamente piloso na metade superior, anel
de tricomas na porgao inferior do tubo, 4-mera, lobos ca. 1,5 mm
compr., triangulares, pilosos externamente; estames subinclusos,
porgdo livre dos filetes ca. 0,4 mm compr., anteras 0,5-0,6 mm
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compr., alvas; estigma bifido, estilete 5-6,5 mm compr. Segundo
Souza et al. (2010), fruto capsula, deiscéncia transversal, (1,2-)1,5-
2,5 mm compr., obovoides, glabras; sementes 0,8-1,2 % 0,5-0,6 mm,
oblongoides ou globosas, castanhas, face dorsal sem depressdes, face
ventral com encaixe em forma de “Y-invertido”.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada sentido ao Povoado Quelés, 9°56°3.6” S 38°28°48.7” O,
648 m, 27.VIL.2011, fl., R.R. Varjao 142 (HUNEB); 27.VIL.2011,
fl., R.R. Varjao 145 (HUNEB).

Material adicional: BRASIL, BAHIA: Gloria, Aldeia Serrota,
19.1X.2005, fl., M. Colago 53 (HUEFS); Paulo Afonso, Raso da
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Catarina, 10.VIIL.2005, fl., E.B. Miranda et al. 805 (HUEES);
Rodelas, ESEC-Raso da Catarina, 14.V1.2005, fl., A. Rapini et al.
1191 (HUEFS).

Distribuicio: E uma espécie amplamente distribuida, ocorrendo
na Guiana Francesa, Suriname e Brasil. No Brasil, ocorre nos estados
de Roraima, Para, Maranhao, Piaui, Ceara, Rio Grande do Norte,
Paraiba, Pernambuco, Alagoas, Sergipe, Bahia, Goias, Minas Gerais,
Espirito Santo e Rio de Janeiro (Souza et al. 2010).

Planta comum em solos arenosos, habitando dunas, campos ou
chapadas, também presente como ruderal (Souza et al. 2010). Na
APASB foi encontrada em solos arenosos, na vegeta¢do arbustiva.
Caracteriza-se pelo indumento denso e continuo que cobre toda a
planta, folhas pseudoverticiladas pela presenca de braquiblastos nas
axilas das folhas, além do tubo da corola com 4-4,5 mm compr.,
caracteres que a diferenciam das outras espécies de Mitracarpus.
Floresce na area em julho.

17. Richardia grandiflora (Cham. & Schltdl.) Steud., Nomencl.
Bot. 2: 459. 1841. Figuras 7d-g

Richardsonia grandiflora Cham. & Schltdl., Linnaea 3: 351. 1828

Erva procumbente ca. 20 cm alt., monoica. Caule tetragonal
no apice do ramos, hirsuto, entrends 8-78 mm compr. Estipulas
persistentes, fimbriadas, bainha 2-3 x 3-5 mm, pubérula a hirsuta,
4-7 setas, 0,7-4,5 mm compr., pubérulas a hirsutas. Folhas opostas,
disticas, cartaceas, sésseis; limbo 15-38 x 5-11 mm, eliptico a
lanceolado, base atenuada, apice agudo, margem inteira; estrigoso
a escabro em ambas as faces; venagdo eucamptddroma, nervura
primaria proeminente na face abaxial, 2-3 pares. Inflorescéncia em
glomérulos terminais, multifloros; 4 bracteas folidceas, externas
14-17 x 7-8 mm, internas 5-12 x 3-7 mm, ovais, hirsutas, bractéolas
ausentes. Botdes florais oblongos, 4-7 x 4-5 mm, apice arredondado,
prefloracdo valvar. Flores monoclinas, homostilicas, sésseis; calice 6
lobos iguais, 3-4 mm compr., lanceolados, hirsutos; corola alva, rosea
a lilas, infundibuliforme, tubo 6-9 mm compr., glabro externamente,
anel de tricomas na porg¢do inferior do tubo, 6-mera, lobos 4-5 mm
compr., triangulares, pilosos externamente; estames exsertos, por¢ao
livre dos filetes 0,7-1 mm compr., anteras 1,2-1,8 mm compr., alvas;
estigma trifido, estilete 8-11 mm compr. Fruto esquizocarpo, trés
mericarpos, 1,5-2,5 x 1,5-2,5 mm, obovoide, pardo quando maduro,
hirsuto a piloso; sementes 1,5-2 x 0,6-1 mm, subovoides, castanhas,
dorso convexo, sulco longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada que vai ao Povoado Quelés, 9°52°53.2” S 38°32°42.0” O,
650 m, 22.1X.2010, fl. e fr., R.R. Varjao 04 (HUNEB); 9°57°71”’S
38°26°28” 0, 489 m, 17.V1.2011, bot., D.D. Vieira 173 (HUNEB);
9°57°00” S 38°26°9.4” 0, 588 m, 17.V1.2011, fl. e fr., R.R. Varjao 126
(HUNEB); Trilha secundaria a estrada que vai aos Quelés, 9°56°36.1”
S 38°27°12.1” O, 551 m, 17.VL.2011, fl. e fr., R.R. Varjao 133
(HUNEB); Faz. Serra Branca, proximo a casa do IBAMA, 9°52°16.1”
S 38°38°87.4” O, 463 m, 6.V.2011, bot., R.R. Varjdo 79 (HUNEB).

Material adicional: BRASIL, BAHIA: Gloéria, Brejo do Burgo,
1.VIL.1995, fl., F.P. Bandeira 173 (ALCB); Bosque de Algaroba,
7.V1.2004, fl., M.V.M. Oliveira 748 (HUEFS); Rodelas, Moco,
22.1.1987, fl., G.O. Mattos & B.S. Lazaro 55 (HRB).

Distribui¢ao: Espécie encontrada por toda a América ¢ como
planta introduzida na Florida, Estados Unidos. Ocorre nas regides
Norte a Sudeste e Centro-Oeste do Brasil, nos estados do Maranhao,
Piaui, Ceara, Pernambuco, Bahia, Mato Grosso, Goias, Minas Gerais,
Sao Paulo e Rio Grande do Sul (Lewis & Oliver 1974, Delprete et al.
2005, Delprete 2010).

Na APASB, R. grandiflora é muito frequente ao longo das
estradas, bordas da mata, areas abertas e pastagens com forte
exposicao solar, em solos arenosos e areno-argilosos. Esta espécie
apresenta forte vigor vegetativo, principalmente em solos férteis,
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cobrindo completamente o solo (Delprete 2010). Pode ser confundida
em campo com as espécies de Diodella, das quais se diferencia
pelas flores hexameras, estigma trifido e frutos com trés mericarpos.
Floresce na area de maio a setembro e frutifica de junho a setembro
de acordo com material analisado.

18. Staelia aurea K.Schum., Fl. Bras. 6:77. 1888. Figuras 7h-j

Erva ereta ca. 30 cm alt., monoica. Caule cilindrico, pubérulo,
entrends 7-30 mm compr. Estipulas persistentes, fimbriadas, bainha
1-1,5 x 2-3 mm, pubérula, 4-5 setas, 0,5-2 mm compr., glabras. Folhas
opostas, cruzadas, pseudoverticiladas pela presenga de braquiblastos
nas axilas das folhas, cartaceas, sésseis; limbo 12-27 x 1,4-4 mm,
lanceolado, base atenuada, apice agudo, margem inteira; face
adaxial glabra, abaxial com nervura esparsamente estrigosa; venagao
eucamptodroma, nervura principal proeminente na face abaxial,
nervuras secunddrias inconspicuas, 2 pares. Inflorescéncia em
glomérulos, terminais e axilares, 5-7 por ramo florifero, multifloros;
2 bracteas folidceas, bractéolas ausentes. Botdes florais oblongos,
1,4-2,2 x 1-1,4 mm, apice arredondado, prefloragdo valvar. Flores
monoclinas, homostilicas, sésseis; calice 2 lobos iguais, 2-2,6 mm
compr., lanceolados, hirsutos; corola alva, infundibuliforme, tubo
3-4,5 mm compr., externamente hirsuto, anel de tricomas na por¢ao
inferior do tubo, 4-mera, lobos 2-2,5 mm compr., oval-triangulares,
externamente hirsutos; estames exsertos, por¢do livre dos filetes
0,5-2 mm compr., anteras 0,5-1 mm compr., alvas; estigma bifido,
estilete 6-6,5 mm compr. Frutos e sementes ndo observados.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
limite com a Estacdo Ecoldgica Raso da Catarina, 9°53°42.8”
S 38°29’32.6” O, 648 m, 17.V1.2009, fl., A.S. Conceigdo 1656
(HUNEB).

Material adicional: BRASIL, BAHIA: Gloéria, Brejo do Burgo,
3.VIL.1995, fl., F.P. Bandeira 221 (ALCB, HRB, CEPEC); Juazeiro,
Serra do Mulato, 28.111.2000, fl., M.R. Fonseca et al. 1247 (HUEFS).

Distribuicfo: Espécie com distribuigdo restrita ao Brasil. Ocorre
nas regides Norte (sul do Pard), Centro-Oeste, Nordeste e partes do
Sudeste (Souza & Sales 2004).

Staelia aurea é considerada uma espécie de ampla distribuigao,
porém na APASB ¢ escassa. Pode ser confundida com S. virgata,
da qual se diferencia por apresentar caule pubérulo, tubo da corola
3-4,5 mm compr. e 5-7 glomérulos por ramo florifero. Foi coletada
na area com flores em junho.

19. Staelia galioides DC., Prodr. 4: 573. 1830. Figuras 8a-d

Spermacoce galioides Pohl ex DC., Prodr. 4: 573. 1830.

Erva ereta 20-50 cm alt., monoica. Caule cilindrico, glabro
a pubérulo, entrends 0,3-0,8 mm compr. Estipulas persistentes,
fimbriadas, bainha ca. 1 x 1,5-2 mm, pubérula, 3 setas, 0,6-1,8 mm
compr., glabras. Folhas opostas, cruzadas, pseudoverticiladas
pela presenca de braquiblastos nas axilas das folhas, cartaceas,
sésseis; limbo 6-17 x 0,5-2,5 mm, linear-lanceolado, base atenuada,
apice agudo, margem inteira; glabro em ambas as faces; venagdo
eucamptodroma, nervura principal proeminente na face abaxial,
nervuras secundarias inconspicuas, 2 pares. Inflorescéncia em
glomérulos, terminais e axilares, 6-10 por ramo florifero, multifloros;
(2)-3 bracteas foliaceas, bractéolas ausentes. Botdes florais oblongos,
1,8-3 x 0,6-1 mm, apice arredondado, prefloracdo valvar. Flores
monoclinas, homostilicas, sésseis; calice 2 lobos iguais, 1-1,6 mm
compr., lanceolados, hirsutos; corola alva a lilas, infundibuliforme,
tubo 3,5-4,5 mm compr., externamente hirsuto, anel de tricomas na
porcdo inferior do tubo, 4-mera, lobos 1,5-2,4 mm compr., oval-
triangulares, externamente hirsutos; estames exsertos, por¢ao livre
dos filetes 1,5-1,8 mm compr., anteras 0,8-1 mm compr., alvas a
lilases; estigma bifido, estilete 5-5,5 mm compr. Fruto capsula,
deiscéncia transverso-obliqua, 1,6-1,8 x 1-1,2 mm, obovoide, verde,
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Figura 8. a-d) Staelia galioides: a) ramo florifero; b) estipula; c¢) flor; d) fruto. e-h) Staelia virgata: e) ramo florifero; f) estipula; g) flor; h) fruto. i-1) Tocoyena
formosa: 1) ramo florifero; j) estipula; k) flor; 1) fruto. (a-d) R.R. Varjdo 147; e-h) R.R. Varjao140; i-k) R.R. Varjao 27; 1) A.S. Conceigdo 1707).

Figure 8. a-d) Staelia galioides: a) flowering branch; b) stipule; ¢) flower; d) fruit. e-h) Staelia virgata: e. flowering branch; f) stipule; g) flower; h) fruit. i-1)
Tocoyena formosa: 1) flowering branch; j) stipule; k) flower; 1) fruit. (a-d) R.R. Varjdo 147; e-h) R.R. Varjao140; i-k) R.R. Varjao 27; 1) A.S. Conceicao 1707).

glabra; sementes 0,6-0,8 x 0,4-0,6 mm, oblongoides, plano-convexas,
castanhas, sulco longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Faz. Serra Branca, 9°53°47.1” S 38°39°13.1” O, 196 m, 21.V.2008,
fl. e fr., M.V.V. Romao 239 (HUNEB); Estrada que vai aos Quelés,
9°55°48.2” S 38°29°3.6” O, 645 m, 27.1.2011, bot., fl. e fr., R.R.
Varjao 22 (HUNEB); 9°56°80.7” S 38°27°33.0” O, 24.11.2011,
bot., fl. e fr., R.R. Varjao 37 (HUNEB); 9°55°77.6” S 38°29°4.0”
0, 652m, 8.1V.2011, fl. e fr., R.R. Varjdo 69 (HUNEB); 9°32°93.4”
S 38°32°23.4” O, 657 m, 5.V.2011, bot., fl. e fr., R.R. Varjdo 74
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(HUNEB); 9°53°1.8” S 38°32°39.05” O, 650 m, 16.V1.2011, fl. e
fr., R.R. Varjao 117 (HUNEB).

Material adicional: BRASIL, BAHIA: Ribeira do Pombal,
19.V.1981, fl., P. Geraldo131/81 (CEPEC); Rodelas, dunas cabeca
de boi, 24.11.1988, fl. ¢ fr., R.P. Orlandi 828 (HRB).

Distribui¢do: A espécie apresenta distribui¢do exclusiva no
Brasil. Ocorre na regido Centro-Oeste, em Goids e Tocantins, e no

Nordeste, em Alagoas, Bahia, Pernambuco e Piaui (Souza & Sales
2004).
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Na APASB, a espécie ¢ amplamente distribuida, apresentando
nimero elevado de individuos. E encontrada em areas abertas, bordas
de estradas e no interior da vegetacao subarbustiva, em solos arenosos.
Pode ser reconhecida por apresentar estipulas com 3 setas, limbo
linear-lanceolado, lobos do calice 1-1,6 mm compr., diferenciando-
se de S. aurea que possui estipulas com 4-5 setas, limbo lanceolado
e lobos do calice 2-2,6 mm compr. Floresce e frutifica na area de
janeiro a junho.

20. Staelia virgata (Link ex Roem. & Schult.) K.Schum., FI.
Bras. 6(6): 76. 1889. Figuras 8e-h

Spermacoce virgata Link ex Roem. & Schult., Syst. Veget. 3:
281, 531. 1818.

Erva ereta ca. 60 cm alt., monoica. Caule tetragonal, glabro a
glabrescente, entren6s 10-33 mm compr. Estipulas persistentes,
fimbriadas, bainha 1-2x ca. 1,8 mm, pubérula no apice, 5-7 setas, 1,2-
2,5 mm compr., glabras. Folhas opostas, cruzadas, pseudoverticiladas
pela presenca de braquiblastos nas axilas das folhas, cartaceas,
sésseis; limbo 13-30 x 1-3 mm, lanceolado, base atenuada, apice
agudo, margem inteira; glabro em ambas as faces; venacdo
eucamptodroma, nervura principal proeminente em ambas as faces,
2 pares. Inflorescéncia em glomérulos, terminais e axilares, 2-4 por
ramo florifero, multifloros; 2-3 bracteas foliaceas, bractéolas ausentes.
Botoes florais oblongos, 2,5-3 x 1-1,5 mm, é&pice arredondado,
prefloragdo valvar. Flores monoclinas, homostilicas, sésseis; calice
2 lobos iguais, 2,5-3 mm compr., lanceolados, hirsutos; corola
alva a lilas, infundibuliforme, tubo ca. 5 mm compr., externamente
hirsuto, anel de tricomas na por¢ao inferior do tubo, 4-mera, lobos
2,5-3 mm compr., oval-triangulares, externamente hirsutos; estames
inclusos, por¢ao livre dos filetes 2-3 mm compr., anteras 0,8-1,2 mm
compr., alvas; estigma bifido, estilete ca. 8§ mm compr. Fruto capsula,
deiscéncia transverso-obliqua, 1,6-1,8 x 0,8-1 mm, obovoide, verde,
hirsuto; sementes 0,6-1 x ca. 0,4 mm, oblongoides, castanhas, sulco
longitudinal na face ventral.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
Estrada que vai da ESEC-Raso da Catarina a APA Serra Branca,
9°52°78” S 38°31°65” O, 624 m, 27.VIL.2011, bot., fl. e fr., R.R.
Varjao 140 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, estrada para a
estacdo biologica, 26.V1.2002, fl., L.P. Queiroz et al. 7197 (HUEFS);
Gloria, Serrota, 2.1X.2006, fl., S. Leal 39 (HUEFS); Paulo Afonso,
BR-110 Norte, 23.VII1.2005, fl., D.S. Carneiro-Torres et al. 483
(HUEEFS).

Distribui¢do: Ocorre em todo o Brasil, parte dos territorios
do Peru, Bolivia, Paraguai até o norte da Argentina. No Brasil, sua
distribuigdo vai desde o Amazonas, Bahia, Ceara, Maranhao, Para,
Paraiba, Pernambuco, Piaui até os estados da regido Sul (Souza &
Sales 2004).

Considerada por Souza & Sales (2004) a espécie mais
amplamente distribuida entre as estudadas em seu trabalho, S. virgata
foi encontrada na APASB apenas no periodo chuvoso, em vegetagao
subarbustiva. Pode ser confundida com as outras espécies de Staelia
ocorrentes na area, diferenciando-se pelo conjunto de caracteristicas:
caule glabro a glabrescente, estipula com 5-7 setas, tubo da corola
ca. 5 mm compr. e 2-4 glomérulos por ramo florifero. Encontrada na
area com flores e frutos em julho.

21. Tocoyena formosa (Cham. & Schltdl.) K.Schum., FI. Bras.
6: 347. 1889. Figuras 8i-1

Gardenia formosa Cham. & Schltdl., Linnaea 4: 200. 1829.

Arbusto 1,3-1,7 m alt., monoico. Caule cilindrico, glabro,
pubérulo no apice, entrends 4-22 mm compr. Estipulas persistentes,
inteiras, triangulares, apice agudo, 4-7 X 6-8 mm, glabras,
internamente pubérulas e com coléteres. Folhas opostas, cruzadas,
cartaceas a subcoriaceas; peciolos 5-17 mm compr., pubérulos; limbo
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75-150 x 45-80 mm, oval a eliptico, base cuneada, apice agudo,
margem inteira; face adaxial pubescente, abaxial tomentosa; venagao
broquidoédroma, nervuras proeminentes na face abaxial, 9-12 pares.
Inflorescéncia em dicasios congestos terminais, 4-7-floro, pedtinculo
2-7 mm compr., pubérulo; bracteas e bractéolas ndo visualizadas.
Botdes florais ovais, 25-100 x 6-9 mm, apice agudo, prefloracao
imbricada. Flores monoclinas, homostilicas, subsésseis; calice 5
lobos denteados, 0,8-1 mm compr., triangulares, tomentosos, tubo
1-2 mm compr., tomentoso; corola amarela, hipocrateriforme, tubo
75-95 mm compr., externamente tomentoso, internamente glabro,
5-mera, lobos 12-27 mm compr., obovados, externamente tomentosos,
internamente glabros; estames exsertos, sésseis, anteras 7-10 mm
compr., marrons; estigma bifido, estilete 84-98 mm compr. Fruto
baga, 25-35 x 18-30 mm, globosa, negra quando madura, pubérula;
sementes 5-6 x 4,5-7 mm, orbiculares, planas, exotesta lisa.

Material examinado: BRASIL, BAHIA: APA Serra Branca,
17.1.2006, fr., G.C. Sessegolo 158 (MBM); 9°57°04.4” S 38°42°28.9”
0, 313 m, 13.111.2008, fr., A.S. Conceigdo 1268 (HUNEB); Baixa
grande, 9°58°37.0” S 38°27°08.6” O, 561 m, 19.111.2009, fl., A.S.
Conceigdo 1560 (HUNEB); Estrada que vai aos Quelés, 9°56°43.6” S
38°27°44.5” O, 616 m, 18.VI1.2009, fr., A.S. Conceig¢do 1707
(HUNEB); 9°55°48” S 38°29°3.6” O, 645 m, 27.1.2011, bot., R.R.
Varjao 24 (HUNEB); 9°56°56.6” S 38°27°4.0” O, 586 m, 27.1.2011,
fl., R.R. Varjao 27 (HUNEB); 9°55°67.5” S 38°29°11.4” O, 649 m,
8.IV.2011, bot. e fr., R.R. Varjao 65 (HUNEB).

Material adicional: BRASIL, BAHIA: Canudos, Estagao
Bioloégica de Canudos, 16.11.2003, fl., F.H.M. Silva et al.322
(HUEFS); Tucano, Estrada para Ribeira do Pombal, 21.111.1992, f1.,
A.M. Carvalho et al. 3894 (CEPEC).

Distribui¢ao: Esta espécie tem ampla distribui¢do na América
do Sul, encontrada no Suriname, Brasil ¢ Paraguai, ocorrendo em
todas as regides brasileiras (Prado 1987).

Na APASB os individuos encontram-se distribuidos nas bordas
¢ interior da vegetag@o de porte arbustivo-arboreo e solos arenosos.
T. formosa pode ser reconhecida na area pelo hédbito arbustivo de
flores vistosas, tubo da corola 75-95 mm compr., amarela e baga
com 25-35 x 18-30 mm, negra quando madura. Floresce na area de
janeiro a maio e frutifica em janeiro, maio e junho.
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Abstract: Some neotropical vespids are known for their association with other insects and vertebrate taxa. In
the present study about the wasp diversity in the Ducke Reserve, Manaus, Brazil five active colonies and an
abandoned one of Polybia rejecta, and one active colony of Synoeca virginea were found associated with ant
nests of Azteca aff. chartifex (Formicidae). A single colony of Polybia rejecta was found beside nests of Cacicus
cela (Passeriformes: Icteridae). These associations appear to be related both to protection of the wasps nests by
the ants and the protection of the ants nests by the wasps, as well as to protection of the bird nests by the wasps.
The wasps take advantage of the tolerance of the ants, nesting near their colonies to obtain protection, so escaping
attack by other ant species that feed on the immature wasps. Birds in turn take advantage of protection by these
wasps against potential predators. This work adds new data to the study of associations of wasp species found
in Central Brazilian Amazon, with descriptions of observed behaviors and photographs of such associations.
Keywords: Azteca ants, Cacicus cela, nests, Polybia rejecta, Synoeca virginea.

SOMAVILLA, A.; FERNANDES, 1.0.; OLIVEIRA, M.L. & SILVEIRA, O.T. Associa¢io entre colonias de
vespas, formigas e aves na Amazonia Central. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/
pt/abstract?short-communication+bn01213022013

Resumo: Alguns vespideos neotropicais sao conhecidos por realizarem associagdes com outros taxons de insetos e
vertebrados. Neste estudo sobre diversidade de vespas na Reserva Ducke, Manaus, Brasil foram localizadas cinco
colonias ativas e uma abandonada de Polybia rejecta e uma coldnia ativa de Synoeca virginea todas associadas
aos ninhos de Azteca aff. chartifex (Formicidae). Uma tinica coldnia de Polybia rejecta foi localizada ao lado de
ninhos de Cacicus cela (Passeriformes: Icteridae). Essas associagdes parecem estar relacionadas tanto a protecao
dada pelas formigas aos ninhos de vespas e vice-versa, quanto a prote¢do dada pelas vespas aos ninhos de passaros.
As vespas usam a tolerancia das formigas e nidificam proximo as suas coldnias para obtengao de protegdo contra
formigas predadoras que se alimentam das formas imaturas das vespas. Por outro lado, os passaros podem usar a
protegdo das vespas contra possiveis predadores. Os comportamentos observados foram descritos e fotos destas
associagdes foram feitas; este trabalho acrescenta novos dados ao estudo das associagdes realizadas por espécies
de vespas encontradas na Amazoénia Central brasileira.

Palavras-chave: formiga Azteca, Cacicus cela, ninhos, Polybia rejecta, Synoeca virginea.
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Introduction

The social insects, including ants, bees, wasps and termites, play
a part in multiple and important ecological interactions, arousing
great scientific interest (Vilela et al. 2008). Some neotropical vespids
are known to maintain associations with other insect and vertebrate
taxa, like birds and bats (Jeanne 1970, Richards 1971, Wilson 1975,
Richards 1978). Because social wasps often defend their nests by
inflicting painful stings or bites, some animals associate with them for
protection against potential predators (Carpenter & Marques 2001).

There are associations among different species of wasps, wherein
aless bellicose species tends to be associated with a more aggressive
one (Richards 1978). Polistes ¢ Mischocyttarus, for example, are
considered less aggressive, unlike the Polybia wasps (Richards 1978).
In Central America, Polistes carnifex (Fabricius, 1775) has a habit of
nesting with Polybia occidentalis (Oliver, 1791) and Mischocyttarus
immarginatus Richards, 1940 nests in association with P. occidentalis
and P. diguetana Buysson, 1905 (Corn 1972, Windsor 1972, Gorton
1978, London & Jeanne 1997). M. immarginatus was also observed
in association with Synoeca, Brachygastra and Metapolybia (Starr
1988). Delabie (1990) reported that the aggressive wasps Polistes
versicolor (Olivier, 1791) and Agelaia angulata (Fabricius, 1804)
were associated with colonies of Azteca species.

Agelaia myrmecophila (Ducke, 1905) and some species of
Mischocyttarus build their colonies associated with “ant plants” of
the Boraginaceae and Melastomataceae families (Richards 1945,
Zikéan 1949). In the Peruvian Amazon, some species of Angiopolybia,
Mischocyttarus, Polistes, Polybia and Pseudopolybia nest on “ant
plants”, mostly of the genera Maieta and Tococa (Herre et al. 1986).
Several ant species have been found associated with domatia of
plant species of the genus Tococa (Melastomataceae) (Bizerril &
Vieira 2002). The ant Pheidole minutula Mayr, 1878 has an obligate
association with Maieta, Cidemia and Tococa (Vasconcelos 1991).
In return for refuge or food, the ants protect their host-plants against
herbivores (Davidson & Mckey 1993, Cabrera & Jaffe 1994,
Bronstein 1998, Vasconcelos & Davidson 2000, Alvarez et al. 2001,
Michelangeli 2003).

Associations among wasps and birds occur in the Neotropics and
are easily noticed, but little understood. Usually, these associations
are considered commensalism, since the bird benefits, but there
is no record of any advantage to wasps (Beier & Tungbani 2006,
Quinn & Ueta 2008). In Central America, birds commonly nesting
in association with wasps build significantly more nests in trees
containing Polybia colonies than in trees without this wasp (Joyce
1993). In Southern Brazilian Amazon, nests of Galbula ruficauda
Cuvier, 1816 have been found associated with some colonies of
Polybia and Apoica (Fry 1972). Campylorhynchus rufinucha (Lesson,
1838) and Uraeginthus bengalus (Linnaeus, 1766) birds have higher
reproductive success when they are associated with nests of the
social wasps Polybia rejecta (Fabricius 1798) and Ropalida cincta
(Lepeletier, 1836), respectively (Joyce 1993, Beier & Tungbani 2006).
In the Peruvian Amazon, nests of the bird Cacicus cela (Linnaeus,
1758) were recorded near social wasps colonies, which provide
protection from mammals (primates), snakes and even other
birds, decreasing the predation of C. cela eggs and youngs, thus
increasing the reproductive success of this species (Robinson 1985).

Most such observations were reported over thirty years ago; since
then, few similar studies have been published. The present study
is the first to report associations between wasps, ants, and birds in the
Central Amazon, with information about behavior, nest locations and
photographs for active and abandoned colonies of Polybia rejecta,
for one active colony of Synoeca virginea associated with ant nests
of Azteca aff. chartifex, and one colony of Polybia rejecta associated
with nests of Cacicus cela (Passeriformes: Icteridae).

http://www.biotaneotropica.org.br/v13n2/en/abstract?short-communication+bn01213022013

Material and Methods

1. Study area

The associations were recorded in the Reserva Ducke, situated
in the Central Brazilian Amazon. The reserve has a total area of
approximately 100 km? of terra firme rainforest, and is located
northeast of Manaus, Amazonas, Brazil, at km 26 on the Manaus-
Itacoatiara Highway (02° 55’ to 03° 01° S and 59° 53°to 59° 59° W)
(Baccaro et al. 2008). The climate is humid tropical, with annual
relative humidity of about 80% and mean annual rainfall from 1750
to 2500 mm (Ribeiro & Adis 1984). The mean annual temperature is
26 °C and there is a little thermal variation during the year
(Marques Filho et al. 1981).

2. Collecting technique

The observations were made within a PPBio (Brazilian Program
for Biodiversity Research) grid of 5 x 5 km (02° 58°893” S and 059°
57° 6777 W), as well as along some trails and margins of creeks
(igarapés) outside the grid and at camps borders and near the reserve
headquarters: main headquarters (02° 55.100” S and 059° 58.480° W)
and south headquarters (03° 00.460° S / 059° 56.863° W). In general,
observations were performed by three collectors, from 8:00 AM to
4:00 PM, totaling about 120 hours and approximately 100 km of
trails sampled over 16 days (eight days in August and eight in
October 2010).

We collected some specimens from nests of wasps and ants,
which were identified and deposited in the Zoological Collection of
the National Institute for Research in the Amazon (INPA). Nests were
photographed in situ using a Sony Cyber-shot DSC-HS5 camera, and
localities were georeferenced using a GPS.

Results and Discussion

1. Wasps associations with ants

We found five active and one abandoned colony of Polybia rejecta
(Fabricius, 1798) and an active colony of Synoeca virginea (Fabricius,
1804), all associated with ant nests of Azteca aff. chartifex Forel,
1896. Two of the P. rejecta colonies were located at the reserve’s
main headquarters, one in the PPBio grid and three at the south
headquarters. The S. virginea colony was at the south headquarters.

The five active colonies of P. rejecta were situated about
10-20 cm from Azteca nests (Figures la, b, 2a). Three were built
in twigs and leaves of the tree andiroba (Carapa guianensis
Aublet - Meliaceae), whereas two nests were built in leaves of
the jambeiro (Eugenia malaccensis L. - Myrtaceae). The distance
between the abandoned colony of P. rejecta and its adjacent Azteca
nest (Figure 2b) was about 15 cm, both built in a unidentified vine.

The same association between P. rejecta nests and ant colonies
of unidentified species in the genus Azteca was reported in Southern
Brazilian Amazon (Richards 1978) and in the Mamiraua Sustainable
Development Reserve, in Central Brazilian Amazon (Silveira et al.
2008). In the former, two of ten wasp nests found were located in
trees with ant colonies. Jeanne (1978) found 47 nests of P. rejecta
in Santarém, in Eastern Brazilian Amazon, mostly near other wasp
nests and in some cases associated with Azfeca ants.

In the active colonies of P. rejecta observed in this study, any
disturbance caused by the collector resulted in aggressive behavior
by the wasps. They would fly about 5 m around the colony, inflicting
many stings on the collector. The ants, on the other hand, were
aggressive only after their colony had been touched by the collector,
at which time they quickly recruited large numbers and climbed on
to whatever body part of the collector happened to be in contact with
the colony, inflicting painful bites.
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Figure 2. A) Polybia rejecta nest associated with a colony of Azfeca ants. B) Abandoned colonies of Polybia rejecta and the ant Azteca.

The colony of the wasp S. virginea was located about 10 cm from
an Azteca aft. chartifex nest in an unidentified species of Myrtaceae,
and there was a large concentration of ants on the wasp colony
envelope (Figures 3a, b). This type of association has been recorded
by Ducke (1910) and Richards (1978). The wasps did not show
aggressive behavior when their nest was disturbed by the collector; on
the contrary, they sought refuge inside their nest. The same pattern was

http://www.biotaneotropica.org.br

not observed for the Azfeca ants, which responded aggressively just
as in the cases mentioned above, biting the collector. While the wasps
took refuge inside the nest, the ants remained defending the nest,
walking in circles, seemingly looking for the cause of the disturbance.

We did not observe ants entering the nests of either wasp
species; however, it was common to see them remaining on or near
the envelope, usually moving in a circle around the nest surface but

http://www.biotaneotropica.org.br/v13n2/en/abstract?short-communication+bn01213022013
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Figure 4. A) and B) Association between Polybia rejecta wasp colony and Cacicus cela (Yellow-rumped Cacique) bird nest.

not reaching its interior. Furthermore, aggressive behavior was not
observed between wasps and ants, which did not seem disturbed by
each other’s presence.

We hypothesize that one advantage of these associations is the
protection given by the ants to the wasps, contributing to the wasps’
reproductive success, since ants may repel the approach of predators
to the colony. Richards & Richards (1951) reported that nesting in

http://www.biotaneotropica.org.br/v13n2/en/abstract?short-communication+bn01213022013

association with Azteca ants may be one of the few defense modes
found in tropical wasps against attacks by predatory army-ants
(Ecitoninae). According to Jeanne (1978) nest aggregation is common
in this kind of wasp. In the presence of ants, wasps receive protection
against predators, especially birds and monkeys (Delabie 1990),
when they build nests in trees near arboreal ants, particularly Azteca
species (Bondar 1939). Apparently, the wasps take advantage of

http://www.biotaneotropica.org.br
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the ants’ tolerance, nesting near their colonies to obtain protection.
Considering that no authors to date have proposed a benefit to the
ants of the proximity to wasps, it appears that in this case the wasps
receive the greater benefit from this association.

2. Wasps Association with birds

Associations among social wasps and birds are often found in
nature (Dejean & Fotso 1995, Beier & Tungbani 2006). Much is
known about the species of birds that nest near wasp colonies, but
little is known about the wasps, which are rarely identified to species.
Silveira et al. (2008) reported a nest colony of the bird Cacicus cela
(Linnaeus, 1758), known as Yellow-rumped Cacique (Passeriformes:
Icteridae) close to a Polybia rejecta wasp nest in the Mamiraua
Sustainable Development Reserve, in Central Brazilian Amazon and
Robinson (1985) reported nests of C. cela in the Peruvian Amazon
associated with colonies of the social wasps Agelaia fuscipennis
Cameron, 1901 and Chartergus chartarius (Oliver 1791). Robinson
(1985) demonstrated that the wasps offer protection to the birds
against predation by mammals (mainly primates), serpents and other
bird species.

We observed one colony of Polybia rejecta associated with
nesting colonies Cacicus cela, the yellow-rumped Cacique, (at the
Ducke Reserve main headquarters) (Figures 4a, b). During the 16
days in which we frequented the locality, the wasps did not show
any aggressive behavior toward the C. cela or their nests. Later,
reserve guards reported that the birds remained there throughout
the reproductive season, leaving only after the chicks fledged
the nests. Quick field observations and the information reported in
the literature suggest that the protection given to birds by wasps is
not retributed by the birds, as in a case of commensalism, but more
studies are needed, including experimental approaches to unveil the
kind of association existing between these groups.
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Abstract: The Floresta Nacional de Ipanema is located on the southeast of the state of Sao Paulo, Brazil, and belongs
to the cities of Aragoiaba da Serra, Iper6 and Capela do Alto. It extends over an area of 5,069 ha surrounded by
several streams, small lakes, the Ipanema river and the Hedberg dam. The fish species in this area were sampled
between 1993 and 2012 in several isolated studies, with the use of gill nets and sieves. Fifty species of fish were
registered, 43 native and 7 non-native (Cyprinus carpio, Piaractus mesopotamicus, Brycon cephalus, Triportheus
nematurus, Clarias gariepinus, Tilapia rendalli and Poecilia vivipara), distributed in seven Orders, 21 Families
and 41 Genera. The present study aimed at cataloguing the fish species in the Ipanema National Forest. Handling
and preservation actions will be based on the information obtained.

Keywords: Floresta Nacional de Ipanema, ichthyofauna, inventory, fish, conservation unit.

SMITH, W.S., BIAGIONI, R.C. & HALCSIK, L. A ictiofauna da Floresta Nacional de Ipanema, Estado
de Sio Paulo, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?inventory+
bn01713022013

Resumo: A Floresta Nacional de Ipanema esta localizada no sudoeste do estado de Sao Paulo, Brasil e pertence
as cidades de Aragoiaba da Serra, Iperd e Capela do Alto. Estende-se por uma area de 5, 069 ha, onde ocorrem
diversos riachos, pequenos lagos, o rio Ipanema e a represa de Hedberg. As espécies de peixes dessa unidade de
conservagdo foram amostradas entre 1993 ¢ 2012 em varios estudos realizados, com o uso de redes de espera
e peneiras. Foram registradas 50 espécies de peixes, 43 nativas e 7 ndo-nativas (Cyprinus carpio, Piaractus
mesopotamicus, Brycon cephalus, Triportheus nematurus, Clarias gariepinus, Tilapia rendalli e Poecilia vivipara),
distribuidas em sete ordens, 21 familias e 41 géneros. O estudo teve como objetivo catalogar as espécies de peixes
da Floresta Nacional de Ipanema. A¢des de manejo e preservagio deverao ser baseadas nas informagdes obtidas.
Palavras-chave: Floresta Nacional de Ipanema, ictiofauna, inventdrio, peixe, unidade de conservagdo.
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Introduction

Currently, there are 391 species described for Sao Paulo state,
representing about 15% of freshwater fish species of the Brazil
(Oyakawa & Menezes 2011). Recently Smith et al. 2007 registered
71 species of fishes in the Sorocaba river basin, where it is located
the Floresta Nacional de Ipanema.

The Floresta Nacional de Ipanema (FLONA de Ipanema) is a
national conservation unit created in 1992, which is maintained by the
Instituto Nacional do Meio Ambiente e Recursos Naturais Renovaveis
(IBAMA). It extends over an area of 5,069 ha, with 1,388 ha being
covered with vegetation (Smith & Regalado 2008).

The three main watercourses that run across the area are the
Ipanema, Verde and Ribeirdo do Ferro streams. Ipanema and Verde
streams make up the basin of Ipanema River, and Ribeirdo do Ferro
and other streams located within the conservation unit make up the
microbasin of Ribeirdo do Ferro. Besides these watercourses, there
is the hydrographic basin of the Iper6 River, located in the western
portion of the Aragoiaba Mount.

Significant environmental impacts were identified in the
microbasins comprised in the present study. The replacement of
natural vegetation with pasture fields is noticeable in the Iperd River,
which causes erosion and silting of watercourses. This is also found
in the Ipanema River, where effluent discharge and use of pesticides
are frequent. The microbasin of Ribeirdo do Ferro, in turn, is in better
conditions since it is located in the Aragoiaba Mount. However, this
small stream is also affected by adverse conditions, such as the many
dams in its bed and the silting resulting from a landslide of waste on
its left edge next to the area of limestone mining, and the suppression
of riparian vegetation in the lowest areas of the Aragoiaba Mount
(downstream).

The above finding deserves attention, because the little-known
fish species of the region may be endangered. The ichthyofauna of the
basins located in the Floresta Nacional de Ipanema was first registred
by Georg Heinrich von Langsdorff, who visited the region, in 1825,
and identified the following fish species: “jundia” (Rhamdia quelen),
“mandiuva” (Pimelodus maculatus), “traira” (Hoplias malabaricus)
and “tuvira” (Gymnotus carapo) (Expedicdo... 1821-1829).

The knowledge of the fish fauna of this region is mainly due to the
work of Bernardo & Barrella (1999), Smith (1999), Smith & Marciano
(2000) well as studies for the preparation of the Management Plan
in 2003 (Brasil 2003). More recently, the studies of Smith (2003),
Smith et al. (2007), Smith & Regalado (2008), and Smith et al.
(2009) were conducted. Being conservation areas considered
place of survival within a larger unit changed (Sarmento-Soares &
Martins-Pinheiro, 2007), knowledge of existing species is critical.
So, the present study aimed at cataloguing the fish species in the
conservation unit based on the above mentioned studies and on the
sampling of species to provide information as a basis for handling
and preservation actions.

Material and Methods

The Floresta Nacional de Ipanema is located between latitudes
23°25” and 23° 28’ S and longitudes 47° 33’ and 47° 40’ W in an
area of 5,180 ha belonging the municipalities of Iperd, Aragoiaba da
Serra and Capela do Alto, on the southeast of the state of Sdo Paulo,
125 km far from the capital, Sdo Paulo.

Various streams emerge from the Aragoiaba Mount (Figure 1),
and the largest one is called Ribeirdo do Ferro (Salazar 1998). This
stream is formed by three small irregular streams of water, in which
confluence is the “Cobra” Lagoon, a reservoir of Ribeirdo do Ferro,
constructed in the beginning of 1970. There are other lagoons
besides the Cobra Lagoon. The Ipanema River, a major tributary
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of the Sorocaba River, flows east of the Aragoiaba Mount, forming
the Hedberg Dam, constructed in 1818 (Salazar 1998). All these
waterways make up the hydrographic basin of the Sorocaba River,
main tributary of the left bank of the Tieté River.

Fish were collected in some stretches of Ribeirdo do Ferro
and Verde rivers, in one stretch of the Ipanema River (dam and
downstream the dam), in the Hedberg Dam, in the Limao and Cobra
lagoons and in other lagoons that occur in the FLONA (Table 1). The
fish were captured with sieves and nets with meshes of 3, 4, 6, 7,
8, 10 and 12 cm between opposing knots. The organisms collected
were stored in the fish collection of the biology museum of the
Universidade Paulista — Campus Sorocaba.

Results

A total of 50 species distributed in seven orders, 21 families and
41 genera were identified. The taxonomic list of identified species is
shown in Table 2. Most of these species belonged to the Characiformes
order (25 species) and the Siluriformes (18 species). The most
represented families are: Characidae, Loricariidae, Heptapteridae and
Callichthyidae with 15, 6, 3 and 3 species, respectively. Of the total
identified species, 43 are native and seven are considered non-native.
Regarding the distribution of the fish fauna, 27 species are widely
distributed throughout the conservation area while 23 were recorded
to a particular habitat (Table 3). Besides, non-native species present
in the area are concentrated in lentic environment as the Hedberg
reservoir and Cobra lagoon, except Tilapia rendalli which is widely

Table 1. Sampling stations sampled in the Floresta Nacional de Ipanema with
their ecological status and geographic location.

Sampling Ecological Geographical

stations status coordinates

Ipa01 — Ipanema River class 2 river, lotic, 23K 239172
high current UTM 7399430

Ipa02 — Ipanema River class 2 river, lotic, 23K 0234693
high current UTM 7407007

Ipa03 — Verde River stream, lotic, low 23K 236768
current UTM 7404492

Ipa04 — Verde River stream, lotic, low 23K 235202
current UTM 7403739

Ipa05 — Hedberg Dam reservoir, lentic 23K 235171
UTM 7406740

Ipa06 — Hedberg Dam reservoir, lentic 23K 0234518
UTM 7406543

Ipa07 — Hedberg Dam reservoir, lentic 23K 0234859
UTM 7406967

Ipa08 — Ribeirdo do stream, lotic, 23K 0232070
Ferro Stream moderate current UTM 7406301
Ipa 09 — Ribeirdo do stream, lotic, 23K 0231146
Ferro Stream moderate current UTM 7405348
Ipal0 — Cobra Lagoon lentic environment 23K 2330394
UTM 7404885

Ipall — Limao Lagoon lentic environment 23K 233765
UTM 7407117

Ipa 12 — Lagoon lentic environment 23k 0234479
UTM 7406472

Ipa 13 — Lagoon lentic environment 23k 0234284
UTM 7406554

Ipa 14 — Lagoon lentic environment 23k0234681
UTM 7404199

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn01713022013
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Figure 1. Hidrographic system of the Floresta Nacional de Ipanema.

Table 2. Taxonomic list of fish species from the Floresta Nacional de Ipanema.
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Species

Characiformes

Characidae

Crenuchidae

Serrasalmidae

Erythrinidae

Prochilodontidae

Curimatidae

Astyanax fasciatus (Cuvier, 1819)

Astyanax altiparanae Garutti and Britski, 2000
Astyanax eigenmanniorum (Cope, 1894)
Astyanax paranae Eigenmann, 1914
Astyanax scabripinnis (Jenyns, 1842)
Hyphessobrycon anisitsi (Eigenmann, 1907)
Hemigrammus marginatus Ellis, 1911
Serrapinnus notomelas (Eigenmann, 1915)
Odontostilbe microcephala Eigenmann, 1907
Bryconamericus stramineus Eigenmann, 1908
Brycon cephalus* (Giinther, 1869)
Oligosarcus pintoi Campos, 1945
Acestrorhynchus lacustris (Liitken, 1875)
Salminus hilarii Valenciennes, 1850
Triportheus nematurus * (Kner, 1858)

Characidium zebra Eigenmann, 1909
Piaractus mesopotamicus * (Holmberg, 1887)
Hoplias malabaricus (Block, 1794)
Prochilodus lineatus (Valenciennes,1836)

Prochilodus vimboides Kner, 1859
Steindachnerina insculpta (Fernandez-Y épez, 1948)

* non-native specie
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Table 2. Continued...

Species

Cyphocharax modestus (Fernandez-Yépez, 1948)

Anostomidae
Parodontidae

Leporinus obtusidens (Valenciennes, 1836)

Parodon nasus Kner, 1859
Apareiodon affinis (Steindachner, 1879)

CYPRINIFORMES
Cyprinidae

SILURIFORMES
Callichthyidae

Cyprinus carpio* Linnaeus, 1758

Corydoras aeneus (Gill, 1858)
Corydoras flaveolus Thering, 1911
Hoplosternum littorale (Hancock, 1828)

Cetopsidae

Cetopsis gobioides Kner, 1857

Clariidae

Clarias gariepinus* (Burchell, 1822)

Pimelodidae

Pimelodus maculatus La Cépede, 1803
Theringichthys syi Azpelicueta & Britski, 2012

Heptapteridae

Imparfinis mirini Haseman, 1911
Pimelodella rudolphi (Miranda-Ribeiro, 1918)
Rhamdia quelen (Quoy and Gaimard, 1824)

Pseudopimelodidae

Microglanis garavelloi Shibatta and Benine, 2005

Trichomycteridae
Loricariidae

Trichomycterus iheringi

Hisonotus depressicauda (Miranda-Ribeiro, 1918)
Hypostomus ancistroides (Ihering, 1911)
Hypostomus margaritifer (Regan, 1908)
Hypostomus sp.

Rineloricaria latirostris (Boulenger, 1900)
Rineloricaria sp.

GYMNOTIFORMES
Gymnotidae

PERCIFORMES
Cichlidae

Gymnotus carapo Linnaeus, 1758

Geophagus brasiliensis (Quoy and Gaimard, 1824)
Tilapia rendalli* (Boulenger, 1897)

Cyprinodontiformes
Poeciliidae

Phalloceros reisi Lucinda, 2008

Poecilia vivipara Block and Schneider, 1801

SYNBRANCHIFORMES
Synbranchidae

Synbranchus marmoratus Bloch, 1795

* non-native specie

distributed by the numerous water bodies of the area. According to
Table 3 is possible to see eight species that exhibit migratory habit,
eight exhibit parental care and two, both Poeciliidae, have internal
fertilization. Regarding the feeding habits of the species found in
the Floresta Nacional de Ipanema, predominated omnivorous and
insectivorous species (14 and 13 species respectively). One of the
identified species (Prochilodus vimboides) is considered vulnerable
in the state according to the book of threatened fauna in the State
of Sdo Paulo (Bressan et al. 2009). Other features and details of the
distribution of species are included in Table 3.

http://www.biotaneotropica.org.br

Discussion

The ichthyofauna composition is the one expected for non
estuarine waters of the neotropical region (Lowe-McConell 1987,
Castro & Menezes 1998). Among the various water ecosystems in
this conservation unit, we can cite the streams with moderate to high
flows, waterfall stretches, gravelly soil, in some cases consolidated
substratum, great concentration of allochthonous and autochthonous

insects and the typical herbaceous and shrubby vegetation, which

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn01713022013
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Table 3. Fish species occurring in the Floresta Nacional de Ipanema, with their characteristics and distribution.

Species ::::ﬁ:: Feeding habit Preferred habitats Reproduction Distribution
Astyanax altiparanae lambari do omnivorous backwaters, near the external fertilization, without wide
rabo amarelo margin parental care, not migratory
Astyanax fasciatus lambari do omnivorous vegetation on the margins external fertilization, without wide
rabo vermelho parental care
Astyanax scabripinnis lambari insectivorous backwaters of streams external fertilization, without  restricted
parental care, not migratory
Astyanax eigenmanniorum lambari insectivorous benthopelagic external fertilization, without  restricted
parental care, not migratory
Astyanax paranae lambari insectivorous benthopelagic external fertilization, without  restricted
parental care, not migratory
Hemigrammus marginatus piaba omnivorouss vegetation on the margins external fertilization, without  restricted
parental care, not migratory
Hyphessobrycon anisitsi tetra insectivorous benthopelagic external fertilization, without  restricted
herbivore parental care
Serrapinnus notomelas piaba omnivorous  vegetation on the margins external fertilization, without wide
parental care, not migratory
Odontostilbe microcephala pequira omnivorous benthopelagic external fertilization, without  restricted
parental care, not migratory
Bryconamericus stramineus pequira omnivorous backwaters or currents external fertilization, without  restricted
between the grass, parental care, not migratory
benthopelagic
Brycon cephalus' matrinxa omnivorous  benthopelagic external fertilization, with wide
parental care migratory
Oligosarcus pintoi peixe- carnivorous  roots of the marginal external fertilization, without wide
cachorro vegetation parental care, not migratory
Characidium zebra canivete insectivorous rocky substrate, external fertilization, without  restricted
benthopelagic, parental care, not migratory
Acestrorhynchus lacustris cadela piscivore  backwaters external fertilization, without wide
parental care, not migratory
Salminus hilarii tabarana carnivorous  currents external fertilization, migra- wide
tory, without parental care
Triportheus nematurus ! sardinha insectivorous currents external fertilization, migra-  restricted
tory, without parental care
Piaractus mesopotamicus ! pacu herbivore  demersal external fertilization, migra-  restricted
tory, without parental care
Steindachnerina insculptaSaguir saguirt iliophagous  backwaters, background external fertilization, without wide
parental care, not migratory
Cyphocharax modestus saguira iliophagous  backwaters, background  external fertilization, without wide
parental care, not migratory
Prochilodus lineatus curimbata iliophagous  current external fertilization, migra-  restricted
tory, without parental care
Prochilodus vimboides * curimbatd iliophagous  current external fertilization, migra-  restricted
tory, without parental care
Hoplias malabaricus traira carnivorous  backwaters, lagoons external fertilization, with wide
parental care, not migratory
Leporinus obtusidens piava herbivore  lotic environments external fertilization, without wide
parental care, migratory
Parodon nasus canivete iliophagous marginal areas, current, external fertilization, without wide
gritty background parental care, not migratory
Apareiodon affinis canivete detritivore  benthopelagic, lotic and external fertilization, without  restricted
lentic environment parental care, not migratory
Cyprinus carpio ! carpa herbivore-  benthopelagic external fertilization, without  restricted
detritivore and parental care, not migratory
zoobenthos
Corydoras aeneus ronquinha omnivorous clear water, backwaters or external fertilization, without wide
currents parental care, not migratory

!Introduced species / non-native. 2 Specie in vulnerable state according to Bressan et al. ( 2009).
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Species :::;glz: Feeding habit Preferred habitats Reproduction Distribution
Corydoras flaveolus ronquinha omnivorous clear water, backwaters or external fertilization, without  restricted
currents parental care, not migratory
Cetopsis gobioides candiru insectivorous current and demersal external fertilization, without  restricted
parental care, not migratory
Clarias gariepinus ! bagre africano  omnivorous benthopelagic external fertilization, restricted
without parental care, with
lateral migration
Hypostomus ancistroides cascudo herbivore-  river rapids, background external fertilization, with wide
detritivore parental care, not migratory
Hypostomus margaritifer cascudo herbivore-  river rapids, background  external fertilization, without wide
detritivore parental care, not migratory
Hypostomus sp. cascudo herbivore-  river rapids, background external fertilization, without wide
detritivore parental care, not migratory
Rineloricaria latirostris cascudo detritivore  current, rocks and trunk  external fertilization, without  restricted
parental care, not migratory
Rineloricaria sp. cascudo detritivore  current, rocks and trunk  external fertilization, without  restricted
parental care, not migratory
Hisonotus depressicauda limpa-vidro detritivore  vegetation on the margins external fertilization, without  restricted
parental care, not migratory
Hoplosternum litoralle caborja iliophagous  backwaters, background external fertilization with wide
parental care
Imparfinis mirini bagrinho insectivorous current, pebble, gravel and not migratory, external fertili- wide
grit background zation with parental care
Microglanis garavelloi bagrinho insectivorous vegetation on the margins not migratory restricted
external fertilization
Pimelodella rudolphi mandizinho  insectivorous Current, pebble external fertilization, without  restricted
background and demersal parental care, not migratory
Pimelodus maculatus mandi- insectivorous current, background external fertilization, without wide
pintado parental care, not migratory
Theringichthys syi mandi carnivorous, rivers, background external fertilization, without wide
insectivorous parental care, not migratory
Rhamdia quelen bagre omnivorous low current, background external fertilization, with wide
parental care, not migratory
Trichomycterus sp. sobe-serra  insectivorous current, grit and gravel external fertilization, without  restricted
background parental care, not migratory
Gymnotus carapo tuvira carnivorous  vegetation on the margins external fertilization, without wide
parental care, not migratory
Geophagus brasiliensis cara omnivorous margins external fertilization, with wide
parental care, not migratory
Tilapia rendalli ! tilapia herbivore = margins external fertilization, with wide
parental care, not migratory
Phaloceros reisi Barrigudinho, ~ barrigudinho  omnivorous margins, shallow water ~ internal fertilization, not wide
migratory
Poecilia vivipara ! barrigudinho  omnivorous margins, shallow water  internal fertilization, not wide
migratory
Synbranchus marmoratus mussum carnivorous lentic environment, cleftin external fertilization, not wide

the margins

migratory

!Introduced species / non-native. > Specie in vulnerable state according to Bressan et al. ( 2009).

favors the presence of small characids (“lambaris”), loricariids
(“cascudos™), and catfish.

The ichthyofauna of the region consists of small-sized fish, such
as “caras”, “lambaris”, “cascudos” and small catfish, which depend
on the riparian vegetation for their food source of allochthonous
material. The presences of Astyanax scabripinnis, a species typically

found in streams, was registered (Castro & Casatti 1997). The

http://www.biotaneotropica.org.br

streams located in the conservation unit are ecosystems with a little
known ichthyofauna (Castro & Menezes 1998, Menezes et al. 2007).
According Oyakawa et al. (2006), this lack of knowledge is related to
the fact that the fish are small and uninteresting streams for fishing,
besides their cryptic habits and occur in aquatic environments quite
restricted. The author also highlights the difficulty in sampling all
species present in a given stretch of river.
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According to Bressan et al. (2009) the species Prochilodus
vimboides and Bunocephalus larai occur in vulnerable state in the
area of the Floresta Nacional de Ipanema. However, no individual
from Bunocephalus larai was collected during this work.

The predominant species in these rivers, including Verde
and Ipanema rivers, are the “card” (Geophagus brasiliensis), the
“lambaris” (Astyanax altiparanae and A. fasciatus), the “saguird”
(Cyphocharax modestus and Steindachnerina insculpta), the lacustris
catfish (Rhamdia quelen, Pimelodus maculatus and lheringichthys
labrosus), the “cascudo” (Hypostomus ancistroides), the “peixe-
cadela” (Acestrorhynchus lacustris) and the “guara” (Phalloceros
reisi).

In addition to rivers and streams there are several lagoons as
the Cobra and the Limao lagoons with several fish species. Fish of
five species were identified there, as follows: “card” (Geophagus
brasiliensis), “lambari” (Astyanax altiparanae), “tilapia” (Tilapia
rendalli), “barrigudinho” (Phalloceros reisi) and “cascudo”
(Hypostomus ancistroides). Because these lagoons are located in the
headwater of rivers they have reduced diversity of species.

The Hedberg Dam, constructed in 1818, showed an ichthyofauna
typical of lentic environment mainly formed by “saguirus”
(Cyphocharax modestus and Steindachnerina insculpta), “caras”
(Geophagus brasiliensis) and “lambaris” (Astyanax fasciatus and A.
altiparanae). Moreover, species from typical lotic environments have
been captured, such as the “curimbata” (rheophilic species) and the
“cascudo” (Hypostomus ancistroides), that are supposed to reproduce
in the upstream stretches or in tributaries such as the Verde River.
Being an old dam, the Hedberg Dam has a highly structured fish
community. According to Lowe-McConnell (1987), it takes around
5 to 15 years for a fish community to reach stability.

This dam has been transformed into a pay to fish lake, and several
species were added to this environment, such as the Tilapia rendalli,
Piaractus mesopotamicus, Brycon cephalus and Cyprinus carpio
(Smith 2003), which may contribute to the decreased stability of this
fish community. Currently, although the fishing has been disabled, in
addition to these species, it is also possible to verify the presence of the
“catfish”, Clarias gariepinus. This is because aquatic environments
located in conservation areas, although legally protected, are subject
to threats of a species is introduced elsewhere in the basin, because
a water system tends to be virtually connected with all parts and
subsystems, from the source to the mouth, the main channel of the
lagoons (Agostinho et al. 2006).
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Abstract: This review aims to present an updated checklist of scaphopods, based mainly on literature database.
There is a total of 40 species (six families) for Brazil, including information about the distribution and bathymetric
range of each taxon. We propose two synonyms with the aid of morphometry of the shell, for the genus Gadila:
G. longa as junior synonym of G. elongata and G. robusta as junior synonym of G. pandionis.

Keywords: scaphopods, morphometry, synonyms, distribution, bathymetry.

SOUZA, L.S., ARAUJO, I.C.V. & CAETANO, C.H.S. Lista comentada dos Scaphopoda (Mollusca)
encontrados ao longo da costa Brasileira, com duas novas sinonimias no género Gadila Gray, 1847. Biota
Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?inventory+bn0321302201

Resumo: Uma lista atualizada dos escafopodes da costa brasileira pertencentes a seis familias é apresentada baseada
principalmente em dados da literatura. H4 um total de 40 espécies para o Brasil, incluindo informagdes sobre a
distribuicdo e a faixa batimétrica de cada taxon. Nos propomos dois sindnimos com o auxilio da morfometria
da concha, para o género Gadila: G. longa como sinénimo junior de G. elongata e G. robusta como sindnimo
junior de G. pandionis.

Palavras-chave: escafopodes, morfometria, sinénimos, distribui¢do, batimetria.
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Introduction

Scaphopods are infaunal marine burrowers that can be found in
oceans all over the world, either in intertidal zones or in abyssal depths
(Reynolds & Steiner 2008). They are distinguished by an external
tubular shell, opened at both ends and with a degree of curvature
(Reynolds 2002).

The group currently comprises 565 valid species (Steiner & Kabat
2004, Caetano & Absalao 2005, Caetano et al. 2006, Scarabino 2008,
Scarabino & Caetano 2008, Gracia & Ardila 2009, Simone 2009,
Scarabino & Scarabino 2010) and had its classification recently
discussed by Steiner (1992, 1998, 1999) and Scarabino (1995). Two
orders were recognized at the end: Dentaliida and Gadilida. The
first species reported in Brazil were described by Watson (1879):
Siphonodentalium tetraschistus, found in Fernando de Noronha
Island and Dentalium circumcinctum, in the state of Pernambuco.
Henderson (1920) led the first monographic work that dealt with
Western Atlantic Scaphopoda. The review studied 110 species, 11
of which were identified in Brazil.

Amaral & Jablonsky (2005) included Scaphopoda within the
main groups of invertebrates in terms of abundance or frequence
of brazilian benthos, but Caetano & Santos (2010) claimed that this
biodiversity had been underestimated, since aspects of taxonomy
and biology of scaphopods from brazilian waters had not been
well-studied (Penna 1972, Penna-Neme 1974, Caetano & Absalao
2005, Caetano et al. 2006, 2010, Massud-Ribeiro & Caetano 2006,
Scarabino & Caetano 2008).

Recently, oceanographic campaigns have increased the
knowledge of deep-water species. Therefore, the aim of this work is to
update the biodiversity of scaphopods from Brazilian coast, presenting
their geographic distribution and bathymetric ranges. Synonymies are
also being proposed, with the aid of morphometric tools.

Material and Methods

The research on Brazilian Scaphopoda involved academic
databases (ISI Web of Knowledge, Malacolog 4.1.1, WoRMS - World
Register of Marine Species and Google Scholar) and other scientific
publications concerning the species. New data (unpublished records)
from Campos Basin, Rio de Janeiro, Brazil, were also included.

Considered synonymous, Gadila longa and G. robusta (Silva-
Filho et al. 2010) were examined through photos of the types (Silva-
Filho et al. 2010) and paratypes deposited at Museu Nacional da
Universidade Federal do Rio de Janeiro (MNRJ). Comparisons of
several species of Gadila were carried out from empty shells, photos
of the types and original descriptions.

Furthermore, morphometric variables were used, according to
Caetano et al. (2010), as tools for the comparison of the species. Only
undamaged shells were taken into consideration and each specimen
was drawn by means of a camera lucida. The following variables were
applied: (L) Length, (Max) maximum diameter, (Dmax) distance of
point of maximum diameter from anterior aperture, (Arc) maximum
curvature, (Larc) distance of point of maximum curvature from the
Apex, (Ha) anterior aperture height, (Wa) anterior aperture width,
(Hp) apical aperture height and (Wp) apical aperture width.

List of abbreviations of the malacological collections:
IBUFRIJ — Instituto de Biologia, Universidade Federal do Rio
de Janeiro, Brazil; MNRJ — Museu Nacional do Rio de Janeiro,
Universidade Federal do Rio de Janeiro, Brazil; MORG — Museu
Oceanografico do Rio Grande, Brazil; USNM — National Museum
of Natural History, Smithsonian Institution, USA; BMNH — National
Hystory Museum, London, England.

http://www.biotaneotropica.org.br

Results

Forty species of Scaphopoda were recorded in Brazil. From 18
species of Dentaliida: 14 species (six genera) belonged to Dentaliidae,
two species (one genus) to Fustiariidae and the last two species
(one genus) belonged to Gadilinidae. From 22 species of Gadilida:
three species (three genera) belonged to Entalinidae, two species
(two genera) to Pulsellidae and 17 species (five genera) belonged
to Gadilidae. We found five endemic species: Heteroschismoides
meridionalis Scarabino & Scarabino (2008), Striopulsellum atlantis
Scarabino & Scarabino (2011), Polyschides noronhensis Simone
(2009), Cadulus eliezeri Caetano, Scarabino & Absaldo (2006) and
C. nerta Caetano, Scarabino & Absaldo (2006). Two species had
amphi-atlantic distribution, Fissidentalium candidum (Jeffreys,
1877) and Gadila cretea Scarabino & Scarabino (2011). Regarding
the bathymetric distribution, species were found from infralittoral
areas to 4850 m depths.

The species identified in Brazilian waters are listed below in a
systematic order. The distribution, bibliography and bathymetric
range were taken into consideration.

Order DENTALIIDA da Costa, 1778

Family Dentaliidae Gray, 1847

Genus Dentalium Linnaeus, 1758

Dentalium laqueatum Verrill, 1885

Distribution: USA —North Carolina, Florida, Georgia; Gulf of
Mexico— (Camp et al. 1998, Wolfe 2008); Caribe —, Cuba, Puerto
Rico, Jamaica, Antigua, Barbados and Grenada, Yucatan, Campeche
bank— (Henderson 1920, Raffucci 2007); Colombia (Gracia et al.
2005); Brazil ~Amapa to Santa Catarina— (Penna-Neme 1974,
Scarabino 1994). Specimens with soft parts collected between 82
(Caetano et al. 2000) and 225 m depths (Sander & Lalli 1982); empty
shells between 30 (Wolfe 2008) and 900 m depths (Gracia et al. 2005).

Genus Paradentalium Cotton & Godfrey, 1933

Paradentalium disparile (Orbigny, 1853)

Distribution: USA —Florida—; Puerto Rico (Raffucci 2007);
Antilles; Cuba; Trinidad (Henderson 1920, Turner 1955); Colombia
(Garcia-Valencia & Diaz 2000); Brazil ~Amapa to Santa Catarina—
(Henderson 1920, Penna-Neme 1974, Scarabino 1994, Caetano et al.
2006, Caregnato et al. 2009). Specimens with soft parts collected
between 5 and 50 m depths, empty shells since intertidal zone to 103
m depths (Caetano et al. 2006).

Paradentalium gouldii (Dall, 1889)

Distribution: USA — North Carolina, South Carolina— (Dall
1889, Rosenberg 2009); Puerto Rico (Henderson 1920); Suriname;
Colombia (Gracia et al. 2005); Brazil ~Amapa, Maranhao, Alagoas,
Sergipe, Bahia to Sao Paulo, Santa Catarina, Rio Grande do Sul-
(Absalao 1989, Scarabino 1994, Caetano et al. 2006). Empty shells
between 20 and 1050 m depths (Gracia et al. 2005, Caetano &
Scarabino 2009).

Paradentalium infractum (Odhner, 1931)

Distribution: Venezuela (Caetano et al. 2007); Brazil ~Amapa,
Maranhdo, Alagoas, Bahia, Espirito Santo, Rio de Janeiro, Sdo
Paulo, Santa Catarina and Rio Grande do Sul- (Caetano et al. 2006,
Penna-Neme 1974, Scarabino 1973, 1994); Uruguay (Scarabino
1973,2003); Argentina. Specimens with soft parts collected between
40 and 190 m depths, empty shells between 5 and 269 m depths
(Caetano et al. 2006).

Genus Antalis H. & A. Adams, 1854

Antalis cerata (Dall, 1881)

Distribution: USA —Florida, “Florida Keys”, mouth of Mississippi
River, Alabama—; Cuba: Havana, Martinica and Barbados; Yucatan;
Puerto Rico (Raffucci 2007): Mayaguez; Barbados (Henderson
1920, Sander & Lalli 1982); Brazil —~Amapa to Rio Grande do Sul-
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(Penna-Neme 1974, Scarabino 1975, 1994); Uruguay —Rio de la
Plata— (Scarabino 1973, 2003). Specimens with soft parts collected
between 32 and 338 m depths, empty shells up to 1960 m depths
(Penna-Neme 1974, Steiner & Kabat 2004).

Antalis circumcincta (Watson, 1879)

Distribution: Puerto Rico (Raffucci 2007) Bermuda (Abbott
1974); Antilles —St. Thomas—; Brazil —Pernambuco, Bahia, Espirito
Santo and Sdo Paulo— (Caetano et al. 2006, Sumida & Pires-Vanin
1997). Exemplars with soft parts collected between 700 and 1000
m depths (Campos Basin, this study, MNRJ 16498-16500), empty
shells between 247 and 1962 m depths (Steiner & Kabat 2004,
Caetano et al. 2006).

Antalis pilsbryi (Rehder, 1942)

Distribution: USA —Florida— (Camp et al. 1998); Brazil —Sao
Paulo— (Henderson 1920, Scarabino 1975, 1994). Empty shells
between 0 and 15 m depths (Steiner & Kabat 2004).

Antalis taphria (Dall, 1889)

Distribution: USA—North Carolina, Florida, Georgia— (Henderson
1920, Camp et al. 1998, Wolfe 2008); Cuba —Havana—; Puerto Rico
(Raffucci 2007); Yucatan (Turner 1955); Brazil —Fernando de
Noronha, Atol das Rocas, Amapa to Rio de Janeiro— (Scarabino
1975, 1994, Caetano et al. 2006). Specimens with soft parts collected
between 41 and 90 m depths; empty shells between 15 and 692 m
depths (Steiner & Kabat 2004).

Genus Graptacme Pilsbry & Sharp, 1897

Graptacme calamus (Dall, 1889)

Distribution: USA —North Carolina, Florida, Georgia— (Abbott
1974, Camp et al. 1998, Wolfe 2008); Cuba; Puerto Rico (Raffucci
2007); Brazil —Amapa to Rio Grande do Sul- (Penna-Neme 1974,
Scarabino 1975, 1994); Uruguay (Scarabino 2003). Specimens with
soft parts collected between 17 and 124 m depths, empty shells from
intertidal zone to 124 m depths (Steiner & Kabat 2004).

Graptacme eborea (Conrad, 1846)

Distribution: USA—North Carolina, Florida, Georgia— (Henderson
1920, Camp et al. 1998, Wolfe 2008); Santo Domingo; Puerto Rico
(Raffucci 2007); Antigua; Yucatan; Venezuela (Buitrago et al. 2006);
Brazil —Para, Maranhdo, Rio Grande do Norte, Espirito Santo, Rio
de Janeiro, Abrolhos, Fernando de Noronha and Atol das Rocas—
(Scarabino 1975, 1994, Rios & Barcellos 1980, Caetano et al. 2006).
Specimens with soft parts collected between 16 and 95 m depths
(Lewis 1965); empty shells between 5 and 195 m depths (Caetano
& Scarabino 2009).

Graptacme perlonga (Dall, 1881)

Distribution: USA —North Carolina to Florida—; Gulf of Mexico;
Puerto Rico (Raffucci 2007); Grenada; Brazil —Ceara, Bahia and
Rio de Janeiro— (Henderson 1920, Caetano et al. 2006). Specimens
with soft parts collected between 1000 and 1600 m depths; empty
shells between 200 and 4850 m depths (Caetano et al. 2006, Steiner
& Kabat 2004).

Graptacme semistriolata (Guilding, 1834)

Distribution: USA —Florida— (Camp et al. 1998); Bermuda; St.
Martin; Cuba; Bahamas (Redfern 2001); Virgin Islands (Turner 1955,
Raffucci 2007); Mexico (Baker 1891); French Guiana; Brazil —Amapa
to Sdo Paulo— (Penna-Neme 1974, Scarabino 1975, 1994). Specimens
with soft parts collected between 20 and 75 m depths, empty shells
between 15 and 150 m depths (Penna-Neme 1974, Scarabino 1994).

Genus Fissidentalium Fischer, 1885

Fissidentalium candidum (Jeffreys, 1877)

Distribution: Presents amphi-Atlantic distribution, Greenland
to Brazil —Rio de Janeiro— on Western Atlantic (Pilsbry & Sharp
1897, Steiner & Kabat 2004) and Greenland to Africa—Namibia— on
Eastern Atlantic (Steiner & Kabat 2004). Specimens with soft parts
collected between 1000 and 1600 m depths (Campos Basin — Rio

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn03213022013

de Janeiro, this study, MNRJ 16503); Specimens collected under
unknown biological condition between 403 and 3814 m depths
(Steiner & Kabat 2004).

Genus Coccodentalium Sacco, 1896

Coccodentalium carduus (Dall, 1889)

Distribution: USA —North Carolina, Florida— (Henderson 1920,
Abbott 1974); Barbados; Brazil —Alagoas to Rio Grande do Sul-
(Penna-Neme 1974, Scarabino 1975, 1994). Specimens with soft
parts collected between 180 and 247 m depths (Penna-Neme 1974,
Caetano et al. 2006); empty shells between 40 and 1980 m depths
(Steiner & Kabat 2004, Caetano et al. 2006).

Family Fustiariidae Steiner, 1991

Genus Fustiaria Stoliczka, 1868

Fustiaria liodon (Pilsbry & Sharp, 1897)

Distribution: USA —Florida—; Caribe —St. Martin, Barbados,
Puerto Rico, Antigua, Honduras— (Pilsbry & Sharp 1897, Henderson
1920, Raffucci 2007); Brazil ~Amapa to Rio de Janeiro, including
Fernando de Noronha— (Penna-Neme 1974, Scarabino 1975, 1994,
Cabral & Mello 1994). Specimens with soft parts collected between
26 and 59 m depths, empty shells between intertidal zone and 150 m
depths (Penna-Neme 1974, Caetano et al. 2006).

Fustiaria stenoschiza (Pilsbry & Sharp, 1897)

Distribution: USA —Florida— (Abbott 1974); Antilles (Pilsbry &
Sharp 1897); Puerto Rico (Raffucci 2007); Barbados; Brazil —Espirito
Santo— (Caetano et al. 2006). Specimens with soft parts collected
at 96 m, empty shells between 40 and 120 m (Caetano et al. 2006).

Family Gadilinidae Chistikov, 1975

Genus Episiphon Pilsbry & Sharp, 1897

Episiphon didymum (Watson, 1879)

Distribution: Caribe —“South Dry Tortugas”, Bahamas, Puerto
Rico, Barbados; “St. Thomas”, Virgin Islands, Culebra Islands—
(Turner 1955, Henderson 1920, Emerson 1952, Caetano et al. 2006,
Raffucci 2007); Colombia (Diaz & Puyana 1994); Brazil ~Amapa,
Maranhao, Alagoas, Bahia, Espirito Santo, Rio de Janeiro, Rio Grande
do Sul- (Penna-Neme 1974, Scarabino 1994, Caetano et al. 2006).
Specimens with soft parts collected between 100 (Campos Basin,
this study, MNRJ 16490) and 439 m depths; empty shells between
60 and 830 m depths (Emerson 1952).

Episiphon sowerbyi (Guilding, 1834)

Distribution: USA —North Carolina, Florida— (Henderson 1920,
Turner 1955, Camp et al. 1998); Gulf of Mexico; Cuba; Puerto Rico
(Raffucci 2007); Barbados (Henderson 1920, Lewis 1965); Brazil
—Amapa, Maranhdo, Alagoas, Bahia, Rio de Janeiro, Sdo Paulo—
(Scarabino 1994, Caetano et al. 2006). Specimens with soft parts
collected between 13 and 200 m depths; empty shells up to 830 m
depths (Caetano et al. 2006).

Order GADILIDA Starobogatov, 1974

Suborder Entalimorpha Steiner, 1992

Family Entalinidae Chistikov, 1979

Genus Entalina Monterosato, 1872

Entalina platamodes (Watson, 1879)

Distribution: USA —Florida, Georgia— (Abbott 1974, Rosenberg
2009); Cuba; Colombia (Gracia et al. 2005); Puerto Rico (Emerson
1952, Raffucci 2007); Culebra Islands (Caetano et al. 2006); Brazil
—Alagoas, Bahia and Rio de Janeiro— (Penna-Neme 1974, Scarabino
1994, Caetano et al. 2006). Specimens with soft parts collected
between 290 (Penna-Neme 1974) and 400 m depths (Campos
Basin, this study, MNRJ 16485-16488), empty shells between 20
(Caetano et al. 2006) and 1400 m depths (Gracia et al. 2005).

Genus Pertusiconcha Chistikov, 1982

Pertusiconcha callithrix (Dall, 1889)

Distribution: USA —North Carolina—; Yucatan; Puerto Rico
(Raffucci 2007); Guadalupe; Grenada; Trinidad and Tobago; Brazil
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—Rio de Janeiro and Sado Paulo— (Henderson 1920). Specimens with
soft parts collected up to 2320 m depths, empty shells between 402
and 3500 m depths (Caetano et al. 2006).

Subfamily Heteroschismoidinae Chistikov, 1982

Genus Heteroschismoides Ludbrook, 1960

Heteroschismoides meridionalis Scarabino & Caetano, 2008

Distribution: Brazil —Espirito Santo and Sdo Paulo—. Specimens
with soft parts collected at 1540 m depths, empty shells between 790
and 1540 m depths (Scarabino & Caetano 2008).

Suborder Gadilimorpha Steiner, 1992

Family Pulsellidae Scarabino in Boss, 1982

Genus Annulipulsellum Scarabino, 1986

Annulipulsellum euzkadii Scarabino, 1986

Distribuig¢@o: North Atlantic —particularly Gulf of Gasconha—;
Puerto Rico; Brazil —Pernambuco— (Scarabino 1986). Specimens
with soft parts collected between 1407 and 4225 m depths (Scarabino
1986, Steiner & Kabat 2004).

Genus Striopulsellum Scarabino, 1995

Striopulsellum atlantis Scarabino & Scarabino, 2011

Distribution: Brazil —Pernambuco—. Specimens with soft parts
collected between 907 and 1007 m depths (Scarabino & Scarabino
2011).

Family Gadilidae Stoliczka, 1868

Genus Polyschides Pilsbry & Sharp, 1898

Polyschides noronhensis Simone, 2009

Distribution: Brazil —Fernando de Noronha—. Specimens with
soft parts collected at 6 m depths (Simone 2009).

Polyschides portoricensis (Henderson, 1920)

Distribution: Puerto Rico (Henderson 1920, Raffucci 2007);
Colombia (Diaz & Puyana 1994); Brazil —Amapa, Para, Alagoas,
Bahia and Rio de Janeiro— (Caetano & Absalao 2005). Empty shells
between intertidal zone and 120 m depths (Steiner & Kabat 2004,
Caetano & Absalao 2005).

Polyschides tetraschistus (Watson, 1879)

Distribution: USA —North Carolina, Georgia— (Abbott 1974,
Wolfe 2008); Bermudas; Cuba (Turner 1955); between Margarida
Island and the Peninsula of Araya; Bahamas (Caetano et al. 2006);
Colombia (Diaz & Puyana 1994); Brazil —Amapa to Rio Grande
do Sul, Fernando de Noronha and Abrolhos— (Penna-Neme 1974,
Scarabino 1975, 1994, Caetano & Absaldo 2005, Caetano et al. 2006);
Uruguay —Rio de la Plata— (Turner 1955, Scarabino 2003); Argentina
—Buenos Aires, Quequen Port, Gulf of Sdo Matias— (Turner 1955,
Scarabino 1973). Specimens with soft parts collected from low tide
to 71 m depths, empty shells since intertidal zone to 120 m depths
(Caetano & Absalao 2005, Caetano & Scarabino 2009).

Polyschides xavante Caetano & Absaldo, 2005

Distribution: Colombia; Brazil —Fernando de Noronha,
Pernambuco—. Empty shells between 10 and 15 m depths (Caetano
& Absaldo 2005).

Genus Cadulus Philippi, 1844

Cadulus eliezeri Caetano, Scarabino & Absaldo, 2006

Distribution: Brazil —~Amapa, Bahia to Rio de Janeiro—. Empty
shells between 46 and 230 m depths (Caetano et al. 2006).

Cadulus nerta Caetano, Scarabino & Absalao, 2006

Distribution: Brazil —Espirito Santo—. Empty shells find on 247
m depths (Caetano et al. 2006).

Cadulus parvus Henderson, 1920

Distribution: USA —Florida—; Barbados; cape San Antonio;
Yucatan (Henderson 1920); Colombia (Diaz & Puyana 1994); Brazil
—Cape Orange, mouth of Amazonas River, Bahia to Sdo Paulo—
(Scarabino 1994, Absalao 1989, Caetano et al. 2006). Specimens
with soft parts collected at 50 m depths (Campos Basin, this study,
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MNRJ 16495-16496), empty shells between 50 and 220 m depths,
and an uncertain record for 1837 m depths (Caetano et al. 2006).

Cadulus platensis Henderson, 1920

Distribution: USA —Georgia, Florida— (Henderson 1920); Brazil
—Ceara, Santos - Sao Paulo— (Henderson 1920, Scarabino 1994);
Argentina —Rio de la Plata— (Henderson 1920). Empty shells collected
between 538 and 3059 m depths (Henderson 1920, Scarabino 1994).

Genus Gadila Gray, 1847

Gadila braziliensis (Henderson, 1920)

Distribution: Brazil —Rio de Janeiro, Sdo Paulo, Rio Grande do
Sul—; Uruguay; Argentina —Rio de la Plata— (Turner 1955, Scarabino
1973, 1994, 2003). Specimens with soft parts collected between 50
and 100 m depths (Campos Basin, this study, MNRJ 16491-16492),
empty shells between 23 and 220 m depths (Steiner & Kabat 2004).

Gadila cretea Scarabino & Sarabino, 2011

Distribution: Amphi-Atlantic distribution. Western Atlantic:
Puerto Rico —Puerto Rico Trench— and Brazil —Pernambuco on
Fernando de Noronha—. Eastern Atlantic: Gulf of Gasconha to Azores.
Specimens with soft parts collected between 3264 and 4510 m depths
(Scarabino & Scarabino 2011).

Gadila dominguensis (Orbigny, 1853)

Distribution: USA —Florida— (Abbott 1974); Puerto Rico
(Emerson 1952, Raffucci 2007); Honduras; Guatemala; Belize
(Henderson 1920); Cuba; St. Thomas; Martinique; Dominican
Republic (Emerson 1952); Colombia (Diaz & Puyana 1994);
Suriname (Caetano et al. 2006); Brazil —Amapa to Rio de Janeiro—
(Scarabino 1994, Caetano et al. 2006). Specimens with soft parts
collected between 53 and 103 m depths (Penna-Neme 1974); empty
shells since seashore to 100 m depths (Caetano et al. 2006, Caetano
& Scarabino 2009).

Gadila elongata (Henderson, 1920). Figure 1 [1-3].

Cadulus (Platyschides) elongatus Henderson, 1920: 122, pl. 19,
Figure 15.

Polyschides elongates: Steiner & Kabat, 2004: 587.

Gadila elongata: Caetano et al., 2010: 306, Figure 1-3.

Gadila longa Silva-Filho, Pinto & Alves 2010: 50, Figure 2.
Syn. nov.

Diagnosis, type material, type locality: see Caetano et al. (2010)

Distribution: USA —mouth of Mississipi River—; Brazil — Cear4,
Rio Grande do Norte —. Empty shells between 124 and 177 m depths
(Henderson 1920, Steiner & Kabat 2004, Caetano et al. 2010, Silva-
Filho et al. 2010).

Material examined: Paratype of Gadila longa (MNRJ 10482),
G. elongata (MNRIJ 31141)

Remarks: The shell presented by Silva-Filho et al. (2010) have
the same features of G. elongata (holotype showed at Figure 1), both
were regularly curved, very slender, with the maximum diameter
placed in the anterior fifth of the shell. The shells were smooth and
opaque white. They also had circular and slightly flat apex, and
oblique apertures.

In his study, Caetano et al. (2010) depicted a shell that was wrongly
labelled as MNRJ 10482. This specimen (Figure 1 [2, 3]) was collected
off Ceara (same locality of paratype of G. longa — Figure 1 [4] —but
not belong to the type series), being included in an additional lot
(MNRJ 31141).

The morphometric data obtained from the type material of
G. longa and G. elongata (Table 1) were different in general, but
it may be caused by the difference in length. The material from
Northeast Brazil presented lower values than holotype of G. elongata.
The most similar dimensions were the maximum diameter (Max)
and anterior aperture width (Wa). The type material of G. longa was
possibly constituted of young specimens. The paratype of G. longa
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Table 1. Values of shell morphometric parameters for species of Gadila studied. (L) Length, (Max) maximum diameter, (Dmax) distance of point of maximum
diameter from anterior aperture, (Arc) maximum curvature, (Larc) distance of point of maximum curvature from the Apex, (Ha) anterior aperture height, (Wa)
anterior aperture width, (Hp) apical aperture height, (Wp) apical aperture width, (SD) standard deviation. All measurements are in milimeters. *Type dimensions
obtained from holotypes (Silva-Filho et al., 2010) and paratypes (MNRJ 10482 and MNRJ 10483, respectively: measured in this study). **Type dimensions
obtained from Henderson (1920). ***Values obtained from IBUFRJ 10698 and IBUFRJ 14313.

G. longa (n=2)* G. elongata**

G. robusta (n =2)*

G. pandionis** G. pandionis (n = 18)***

min-max Holotype min-max Holotype mean (+SD) min-max
L 7.9-11.0 14.1 5.9-8.0 10.0 10.8(2.3) 6.3-13.7
Max 1.3-2.0 1.5 1.2-2.0 2.0 1.7(0.4) 0.9-2.5
Dmax 1.3-1.8 1.2-2.0 3.8(0.9) 2.3-4.8
Arc 0.4-2.0 0.4-3.0 0.9(0.2) 0.5-1.3
Larc 3.0-33 2.4-4.0 4.3(0.1) 2.4-59
Ha 0.5-0.5 1.4 0.4-0.4 1.0(0.2) 0.7-1.2
Wa 0.6-1.2 1.0 0.4-1.0 1.75 1.2(0.3) 0.7-1.7
Hp 1.0-1.0 0.4 0.6-0.6 0.4(0.1) 0.2-0.6
Wp 0.4-1.2 0.4 0.5-0.9 0.4 0.5(0.1) 0.3-0.7

was an extremely eroded shell with a broken apex, which resulted
in higher Hp and Wp values.

Gadila pandionis (Verril & Smith in Verril, 1880) (Figure 1 [5-7]).

Cadulus pandionis Verril & Smith (in Verril), 1880: 392, 399;
Verril, 1882: 558, pl. 58, Figures 30, 30a.

Cadulus (Gadila) pandions: Pilsbry & Sharp, 1898: 171, pl. 25,
Figure 63.

Cadulus (Platyschides) pandionis: Henderson, 1920: 118, pl.
18, Figure 10.

Gadila pandionis: Steiner & Kabat, 2001: 445; 2004: 626;
Caetano et al., 2006: 39, Figures 78-80.

Gadila robusta Silva-Filho, Pinto & Alves, 2010: 51, Figure 3.
Syn. nov.

Diagnosis, type material, type locality: see Caetano et al. (2006).

Distribution: USA —Massachusetts, New Jersey to Florida—
(Steiner & Kabat 2004; Rosenberg 2009); Brazil —Rio Grande
do Norte, Bahia, Espirito Santo, Rio de Janeiro- (Caetano et al.
2006), Rio Grande do Sul (this study: MORG 25107, MNRJ 4198).
Specimens with soft parts collected between 400 and 700 m depths
(Campos Basin, this study, MNRJ 16493-16494), empty shells
between 46 and 1320 m depths (Caetano et al. 2006).

Material examined: Paratype of G. robusta (MNUFRJ 10483);
Lectotype of G. pandionis (USNM 38644); and IBUFRJ 10698,
IBUFRIJ 14313, IBUFRJ 14314.

Remarks: both shells were strongly curved and had a bulge at
the maximum diameter, which was located at the anterior third of
the shell. Gadila pandionis had an apex with two U-shaped notches:
a ventral and a dorsal one (Figure 1[5-7]). Paratype of G. robusta
showed only the dorsal U-shaped notch at the apex. (Figure 1[8-9]).

The majority of the morphometric variables of the two taxa were
either similar or included in the range of G. pandionis. Values of
Dmax, Ha and Arc presented differences that could be related to shell
sizes. The material found in the Northeast of Brazil showed lower
values for Dmax and Ha compared to the range of G. pandionis,
whose Arc values were higher.

Gadila pocula (Dall, 1889)

Distribution: St. Vincent; Yucatan ; Brazil —Rio de Janeiro—.
Empty shells between 774 and 1173 m depths (Henderson 1920,
Caetano et al. 2000).

Gadila simpsoni (Henderson, 1920)

Distribution: Antigua —English Harbor; Cuba; Puerto Rico
(Henderson 1920, Raffucci 2007); Brazil —Bahia to Rio de Janeiro—
(Caetano et al. 2006). Empty shells between 46 and 575 m depths
(Steiner & Kabat 2004).
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Genus Striocadulus Emerson, 1962

Striocadulus magdalenensis Gracia & Ardila, 2009

Distribution: Colombia (Gracia & Ardila 2009); Brazil ~Amapa—
(Caetano & Santos 2010). Specimens with soft parts collected
between 404 and 412 m depths, empty shells between 404 and 700 m
depths (Gracia & Ardila 2009, Caetano & Santos 2010).

GADILIDA, Incertae sedis

Genus Compressidens Pilsbry & Sharp, 1897

Compressidens pressum (Pilsbry & Sharp, 1897)

Distribution: USA —North Carolina on Cape Hatteras, Florida—
(Henderson 1920, Scarabino 2012); Puerto Rico (Raffucci 2007);
Colombia (Gracia et al. 2005); Brazil —Ceara, Recife - Pernambuco,
Bahia to Rio de Janeiro— (Cabral & Mello 1994, Caetano et al. 2006).
Specimens with soft parts collected at 400 m depths (Campos Basin,
this study, MNRJ 16501-16502), empty shells between 45 and 1650 m
depths (Caetano et al. 2006, Caetano & Scarabino 2009).

Species with Doubtful Ocurrence in Brazil

Four of the species mentioned in the literature were not included
in the updated list of Brazilian Scaphopoda because their records
presented uncertainties.

Paradentalium americanum (Chenu, 1843)

Some authors have mentioned the shell-wise similarities between
P. americanum and P. gouldii. They have also commented about the
possibility of them being synonymous (Henderson 1920, Pilsbry &
Sharp 1897). Furthermore, comparing the holotype of P. texasianum
rioense (USNM 96114a) (normally included in the synonymy of
P. americanum) with specimens of P. gouldii, we agree with the
statements mentioned above. Despite the possibility of synonymy,
as we not examined the syntype of P. americanum, we preferred to
consider both taxa as valid.

All these factors lead to an unestablished concept about
P. americanum and P. gouldii. On the other hand, the exhaustive
examination of conchological material from Brazil allows us to affirm
that there is only one morphotype, which designated P. gouldii, due to
the presence of longitudinal ribs in the intercostal space. Therefore,
the occurrence of P. americanum for brazilian waters was considered
doubtful.

Antalis antillaris (Orbigny, 1853)

After a careful review of the shells deposited on the brazilian
malacological collections, none of the specimens fitted the concept
of A. antillaris. Rios & Oleiro (1968) did the first mention for
A. antillaris in Brazil, reporting the species off Rio de Janeiro. The
material on which the authors based their record has not been located,
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Figure 1. (1-3) Gadila elongata, (1) Holotype USNM 323596, 14.1 mm length, (2-3) MNRJ 31141, 10.8 mm length; (4) Gadila longa, Paratype MNRJ 10482,
7.9 mm length; (5-7) Gadila pandionis, (5) Lectotype USNM 38644, 10.0 mm length, (6-7) IBUFRJ 14314, 13.0 mm length; (8-9) Gadila robusta, Paratype
MNRJ 10483, 5.9 mm length. Scale bars: (1-6 and 8-9) = 1.0 mm; (7) =200 mm.
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which led us to doubting whether this taxon existed in Brazilian
waters.

The syntypes were examined, but they were in poor conditions.
There were two fragments of shell, which appeared to be portions of
the anterior and the middle/posterior regions, originated in the same
shell or distinct shells. Their bad state made it difficult to recognize
conchological features of the species. In this material we observed the
presence of primary longitudinal ribs, strongest in the posterior region,
and secondary ribs. The original description mentioned the presence
of primary ribs, ranging from nine to twelve, as well as secondary
ribs. It also showed a notch on the convex surface of the apex and
fine lines in the transverse interspaces (Orbigny, 1853: 202), which
are not perceptible in the shell fragments of the syntypes examined
(BMNH 1854.10.4.467).

Fissidentalium amphialum (Watson, 1879)

Watson (1879) described Fissidentalium amphialum off Rio
de La Plata, Uruguay. Lange de Morretes (1949: 54) included this
species in her catalogue of molluscs from Brazil, with the remark:
“probably occurs in Brazil”. Later on, Penna-Neme (1974) reported
the occurrence of F. amphialum in Brazilian waters (Sao Paulo and
Rio Grande do Sul). However, re-examining the material studied
by Penna-Neme (1974), we concluded that the specimens fit best
to the characteristics of Coccodentalium carduus, which occurs in
a similar bathymetric range, but reaches large sizes and presents
strong and crenulated ribs. While neither the original description nor
the illustrations mention the incidence of cross sculpture, except for
lines of growth, it is believed that F. amphialum should be excluded
from Brazilian fauna.

Moreover, according Scarabino (pers. comm.), F. amphialum can
be considered a synonym of F. candidum. We were able to speculate
that Henderson (1920: 59) also shared the same opinion when he
mentioned that the original description had indicated similarities with
Dentalium meridionale (=Fissidentalium candidum).

Cadulus transitorius Henderson, 1920

Henderson (1920) described two subspecies based on empty
shells dredged from the North Atlantic localities. Steiner & Kabat
(2004) stated that their distribution would have been: “Western
Atlantic, Caribbean: Bahamas to Brazil”. However, these authors
did not mention their sources of data from Brazil. Silva-Filho et al.
(2012) reported C. transitorius as a new occurrence in Brazilian
waters. Here we did not consider this report due to the uncertainties
of its description and low resolution of the presented images. In the
same way, we revised the publication of Silva-Filho et al. (2012)
and observed a series of misidentifications that led us to disregard
his work.
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Abstract: The Cerrado is a tropical savannah with a diversified anuran assemblage, with 209 to 271 known
species, of which approximately 51% are endemic. In this study, we report results of an anuran survey performed
in the Extractivist Reserve of the Lago do Cedro, located in the northwestern region of the state of Goias, Brazil.
In this area, we recorded 36 anuran species, distributed in five families, from which five species are Cerrado
endemics. This high species richness found in the Extractivist Reserve of the Lago do Cedro could be explain by
the different vegetational types within the reserve boundaries that promote a high local heterogeneity. Species
richness and representativeness per family are similar to other assemblages reported for different areas in the
Cerrado domain, being the local anuran assemblage composed by generalist and widely distributed species. The
families Hylidae and Leptodactylidae are the most diversified in the studied area, a common pattern found in
neotropical assemblages. The Extractivist Reserve Lago do Cedro is an important area for Cerrado conservation
because of the anuran diversity and geographic location, which allows the connection among other protected
areas within the Araguaia basin.

Keywords: conservation unit, tadpole, Cerrado, Anura, Araguaia basin, species survey.

MELO, M., FAVA, F., PINTO, H.B.A. & BASTOS, R. P. & NOMURA, F. Diversidade de anuros (Amphibia)
na Reserva Extrativista Lago do Cedro e seu entorno, Aruani, Goias. Biota Neotrop. (13)2: http://www.
biotaneotropica.org.br/v13n2/pt/abstract?inventory+bn02913022013

Resumo: O Cerrado ¢ uma savana tropical que abriga uma anurofauna muito diversa, sendo estimado de 209
espécies a 271 espécies conhecidas, das quais a metade (51%) sdo endémicas. Neste trabalho, apresentamos o
inventario da anurofauna da Reserva Extrativista Lago do Cedro (RELC), noroeste do estado de Goias. Ao todo,
registramos 36 espécies de anuros, distribuidas em cinco familias, das quais cinco espécies sdo endémicas do
Cerrado. A alta riqueza de espécies encontrada pode ser explicada pela heterogeneidade de habitats, promovida
pelas diferentes fitofisionomias dentro da unidade de conservagao. A riqueza de espécies e a representatividade
por familia apresentam valores semelhantes aos encontrados em outras taxocenoses no Cerrado, com a anurofauna
local formada por espécies generalistas e de ampla distribuicao. As familias com maior diversidade de espécies
foram Hylidae e Leptodactylidae, padrao frequentemente encontrado nas assembleias neotropicais. A RELC
¢ uma importante unidade de conservacdo do Cerrado, servindo de abrigo para populagdes de anuros, sendo
representativa da diversidade de anfibios no bioma, e apresentando localizag@o estratégica devido a posi¢do
central com relagao a areas de preservagdo na bacia do Araguaia.

Palavras-chave: unidade de conservagao, girinos, Cerrado, Anura, bacia do rio Araguaia, levantamento de
espécies.
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O Brasil ¢ um pais extenso ¢ megadiverso, com 946 espécies
de anfibios descritas (Sociedade... 2012), sedo estimado de
209 espécies (Valdujo et al. 2012) a 271 espécies (Toledo & Batista
2012) para o bioma Cerrado, sendo 51% destas espécies endémicas
(Valdujo et al. 2012). Essas estimativas colocam a anurofauna do
Cerrado como a terceira mais diversa do Brasil (Toledo & Batista
2012), possivelmente uma consequéncia da extensa variedade de
ambientes e formagdes vegetais encontradas neste bioma, os quais
formam um mosaico estrutural de clima, solo ¢ fitofisionomias que
dado suporte a esta alta diversidade de espécies (Ratter et al. 1997,
Oliveira & Marquis 2002).

Apesar desta importancia e de ocupar 23% do territorio brasileiro
(Furley 1999), o Cerrado ¢ uma das regides tropicais mais ameagadas
no mundo, devido ao impacto das diversas atividades humanas
ao qual o bioma vem sendo submetido (Ratter et al. 1997, Klink
& Machado 2005). Assim, o fato de que muitas novas espécies
foram descritas nos ultimos anos (p.ex., Rhinella inopina, Vaz-
Silva et al. 2012; Pristimantis ventrigranulosus, Maciel et al. 2012;
Odontophrynus monachus, Caramaschi & Napoli 2012), sugere que
muitas outras sao extintas antes mesmo de serem descritas ou mesmo
conhecidas (Linnean shortfall, segundo Whittaker 2005). Devido a
essas ameacas, ¢ por abrigar uma elevada diversidade biologica, o
Cerrado ¢ considerado um dos principais hotspots para o estudo e
conservag¢do da biodiversidade mundial (Myers et al. 2000). Apesar
de todos estes fatores, existem atualmente apenas 82 unidades de
protecdo integral no bioma Cerrado, que protegem menos de 3% de
sua area total (Couto et al. 2010).

A elevada taxa de modificagdo de uso do solo, pequena propor¢io
da area total protegida e possivel perda de espécies geram um
panorama preocupante, agravado pela auséncia de conhecimento
sobre aspectos de historia natural, tamanho e dindmica populacional
das espécies do Cerrado, que limitam o conhecimento dos padrdes
biogeograficos (Wallacean shortfall, segundo Whittaker 2005). Sem
uma base solida de informagdes basicas, como listas de ocorréncias
de espécies, ndo ¢ possivel formular teorias mais completas
sobre padrdes de comunidades, o que limita o planejamento para
conservagdo de espécies (Brito 2010, Trindade-Filho et al. 2012).
Mesmo a utilizagdo de substitutos ambientais da biodiversidade,
como forma de contornar os “gargalos” Lineanos e Wallaceanos (e.g.,
uso de ecorregides, Olson & Dinerstein (2002); uso de indicadores
de diversidade estrutural, Bonn & Gaston 2005), ndo eliminam
totalmente estas deficiéncias, uma vez que estas abordagens nao sao
capazes de fornecer informagdes detalhadas sobre a composicao
das comunidades e sao determinadas em fungdo da maneira como
o homem percebe as diferengas do ambiente e ndo em fungdo das
espécies-alvos dos esfor¢os de conservagdo (Brooks et al. 2004a,
Ferrier et al. 2004). Assim, a intensificagdo de estudos de campo
¢ a melhor estratégia para se preencher as lacunas de informagdes
da biodiversidade (Brooks et al. 2004b). Este fato, aliado a pressao
antropica e o alto grau de endemismo do bioma Cerrado reforcam
a importancia de inventarios taxonémicos em areas ainda pouco
estudadas (Bertoluci & Rodrigues 2005, Klink & Machado 2005,
Oda et al. 2009, Brito 2010).

Nesse trabalho, apresentamos uma caracterizagdo da assembleia
de anfibios anuros, utilizando tanto a fase larval quanto a fase adulta,
em areas localizadas no interior e no entorno da Reserva Extrativista
Lago do Cedro (RELC), Aruand, Goias. A RELC faz parte de um
sistema de unidades de conservagdo do estado de Goids, que tem
aproximadamente 0,9% e 3,5% de sua area reservadas as unidades
de conservagdo de protegdo integral e unidades de uso sustentavel,
respectivamente (Couto et al. 2010), além de ser considerada
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estratégica para a implanta¢do do corredor ecologico do Araguaia,
que pretende ligar o Parque Nacional das Emas, Goias, até Tucurui,
no estado do Para (Klink & Machado 2005). ARELC esta localizada
em uma regiao onde a biota foi classificada como “insuficientemente
conhecida” e é considerada uma area prioritaria para conservagao
da biodiversidade (Brasil 2008), mas ainda hoje sdo escassos 0s
levantamentos de espécies, sendo que praticamente inexistem
informagdes sobre a anurofauna da regido.

Material e Métodos

1. Area de estudo

O estudo foi realizado na Reserva Extrativista Lago do Cedro
(RELC, 51° 00” 10.15” W e 14° 41° 40.38” S), localizada no
municipio de Aruand, na regido noroeste do estado de Goias,
possuindo aproximadamente 17.337 ha (Figura 1). A regido ¢
localizada na planicie de inundacdo do Médio Araguaia, com
altitude media de 250 m (Sistema... 2012). A temperatura da regido
pode chegar a 38 °C ¢ a precipitagdo média anual ¢ de 1.751 mm
(Sistema...2012). O clima regional, segundo a classificagao climatica
de Koppen-Geiger, ¢ do tipo tropical de verdo iimido e periodo de
estiagem no inverno (Aw) (Latrubesse & Stevaux 2002). A vegetagdo
da RELC ¢ representada basicamente por savanas e florestas, sendo
que a maior parte da area é composta por florestas (40%) e cerca de
15% de area antropizada (Villanueva 2009). Segundo o plano de
manejo da RELC (Villanueva 2009), seu entorno ¢ formado por um
mosaico de fitofisionomias, o que inclui areas de Florestas Estacionais
Semideciduais Aluviais, Florestas Estacionais Semideciduais de
Terras Baixas, Cerradao, Cerrado sensu strictu, Campo Sujo com
Murundum, Matas de Galeria ¢ Formag¢des Pioneiras de Influéncia
Aluvial e/ou Lacustre, que so fisionomias tipicas de brejos e campos
tmidos, além de Areas de Tensdo Ecoldgica, que sdo areas onde a
vegetacdo de duas ou mais fitofisionomias co-ocorrem. No entorno
da RELC, esta paisagem ¢ também entremeada por areas rurais, em
que a pastagem ¢ o uso predominante do solo, mas que atualmente
passa por um processo de expansao da fronteira agricola, aumentando
a fragmentacdo da paisagem e a ocorréncia de espécies exoticas,
principalmente de gramineas (Villanueva 2009). Além disso, a
planicie de inundagao do rio Araguaia como um todo sofre um intenso
processo de antropizagdo provocado por processos de desmatamento,
mineragao, erosdo e sedimentacao dos canais principais e da planicie
de inundagdo (Latrubesse & Stevaux 2002, Latrubesse et al. 2007).

Planicies de inundagdo sdo importantes para a biota local, pois
criam ambientes 1énticos temporarios e possibilitam a troca de matéria
entre a planicie e o rio principal (Junk et al. 1989). As maiores
precipitacdes pluviométricas ocorrem entre os meses de outubro e
marc¢o, quando as aguas do rio Araguaia extravasam do canal principal
(picos de vazdo) para a planicie, criando uma paisagem heterogénea
de ambientes 1énticos temporarios, principalmente em areas abertas
(Junk et al. 1989). Esses novos ambientes na RELC secam entre
maio e setembro (estacdo seca), quando diminui a frequéncia de
chuva (Sistema... 2012). A area da RELC pode apresentar de 14% a
até 50% da sua area composta por terrenos sazonalmente inundaveis
(Villanueva 2009).

2. Meétodo de coleta

A amostragem da riqueza e abundancia de adultos e girinos de
anuros foi realizada nos meses de dezembro/2010, fevereiro/2011
e margo/2011, por meio de levantamento em sitios de reproducao,
incluindo a coleta de girinos, busca ativa associada a transectos e
instalagdo de armadilhas de interceptagdo-e-queda.
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Figura 1. Localizacao dos corpos d’agua amostrados na RESEX Lago do Cedro, Aruana, GO. Linha pontilhada indica o limite municipal de Aruana, GO. Linha
continua indica a divisa entre os estados do Mato Grosso e Goids e os pontos pretos a localizagdo dos sitios de reproducdo inventariados.

Figure 1. Localization of water bodies sampled in RESEX Lago do Cedro, Aruana, GO. Dashed line denotes the boundaries of the municipality of Aruana,
GO. Black line denotes the boundary between the states of Mato Grosso and Goias and black dots denotes the localization of the breeding sites surveyed.

O levantamento em sitios de reprodugao foi realizado durante a
noite, periodo no qual percorriamos as margens de cada corpo d’agua
para a contagem de machos adultos em atividade de vocalizagao
(Scott Junior & Woodward 1994). O percurso as margens dos corpos
d’agua foi realizado em velocidade de caminhada, sempre por dois
pesquisadores, ¢ a estimativa de abundancia representa a mediana
entre as estimativas de cada pesquisador. As coletas de girinos foram
realizadas durante o dia, com o auxilio de um puga de tela de arame
com malha de 3 mm? onde o corpo d’agua era varrido durante
uma hora ou apds se completar um perimetro completo ao redor do
ambiente amostrado. Quando o ambiente apresentava profundidade
superior a 1,5 m, a coleta foi realizada apenas na area entre as margens
a até dois metros em dire¢do ao interior do corpo d’agua. A Tabela 1
descreve os 35 ambientes, onde foram amostrados anuros adultos e/
ou girinos, de acordo com o tipo de vegetagao (interior e exterior do
corpo d’agua), profundidade e dimensdes.

Abusca ativa foi realizada por meio de transectos arbitrario para a
localizagdo de espécimes em refugios diurnos (Heyer et al. 1994). Os
transectos foram determinados proximos aos locais de instalacdo das
armadilhas de interceptagdo-e-queda ou proximo aos corpos d’agua
amostrados. Nestes transectos, verificavamos cavidades em arvores,
rochas, troncos ou no solo, e também reviravamos a serapilheira ao
longo da vegetacdo marginal dos cursos d’agua (Heyer et al. 1994).
As amostragens por armadilhas de interceptagdo-e-queda foram
utilizadas como complementos aos demais métodos utilizados para
o inventarimento, pois apresentam maior eficiéncia para a captura
de espécies de habitos terricolas e fossoriais (Heyer et al. 1994).
As armadilhas de interceptagdo-e-queda eram formadas por trés
barreiras com 5 m de comprimento e 0,4 m de altura dispostas em
“Y”, com um recipiente com capacidade para 60 1 no centro e outros
trés recipientes de igual volume posicionados na extremidade de cada
barreira de interceptagdo. No total, foram instaladas 25 armadilhas em
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Floresta Estacional Semidecidual, Floresta Estacional Semidecidual
Aluvial, Cerraddo e cerrado sensu stricto. Devido ao tamanho da
equipe ¢ limitagdes logisticas, apenas 15 armadilhas eram ativadas
por expedicdo (Tabela 2). Cada armadilha permanecia ativada entre
12 e 13 dias, e eram inspecionadas diariamente no periodo da manha
(entre 8he 11 h).

Espécimes testemunhos (adultos de cada espécie encontrada)
foram coletados, anestesiados com xilocaina® a 5%, fixados em
formalina 10% durante 24 horas e conservados em alcool 70%
(Jim 1980). A classificag@o taxondmica da fase adulta segue Frost
(2011). Todos os girinos coletados foram anestesiados em solugdo de
benzocaina 5% e posteriormente fixados e conservados em formalina
10%. A identificacdo dos anuros na fase larvaria foi feita com base em
Rossa-Feres & Nomura (2006). Para as espécies que nao aparecem
na chave de identificagdo, utilizamos as descrigdes disponiveis
na literatura. O material testemunho esta depositado na Colecao
Zoologica da Universidade Federal de Goias (ZUFG).

3. Andlises dos dados

Para calcular uma estimativa de riqueza para a RELC e entorno,
geramos uma curva de riqueza rarefeita (Lande et al. 2000), pelo
método de rarefacdio por interpolagdo baseada na amostra (Mao Tau,
Gotelli & Colwell 2001). Construimos duas curvas, uma com base na
abundancia de adultos, obtida pelo método de levantamento em sitios
de reprodugio, e outra, com as informagdes obtidas com a coleta de
girinos. Alguns autores sugerem que o uso do més de maior registro
de individuos seria mais adequado para representar a estimativa
de abundancia de espécies de anuros em analises ecoldgicas por,
potencialmente, reduzir o erro de superestimativa da abundancia
com relacdo a recontagem de individuos em amostragens sucessivas
(Gottsberger & Gruber 2004, Conte & Rossa-Feres 2006). Entretanto,
existem evidéncias de que o nimero de individuos que participam de
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Tabela 1. Caracterizagio dos habitats amostrados na RESEX Lago do Cedro. Tipos de vegetagao: (Vhe) herbacea, (Var) arbustiva, (Vg) graminea, (Vab) arbérea
e (Vaq) aquatica. Bastante: > 75% de cobertura vegetal; reduzida: <50% de cobertura vegetal. NA — dados ausentes.

Table 1. Characterization of the sampled habitats at the RESEX Lago do Cedro. Vegetation type: Vhe — herbaceous, Var — shrub, Vg — grass, Vab — arboreal,
Vaq — aquatic vegetation. Bastante: >75% of vegetational cover; reduzida: <50% of vegetational cover. NA — missing data.

. Tipo de Vegetacio no corpo d’ agua  Profundidade Tamanho Coordenadas
Ambiente x S - -~ -~ -
vegetacao interior marginal maxima (m) maximo (m) geograficas
1 Vhe,Var,Vab,Vaq,Vg bastante bastante 1 150 x 100 14°50° 187 S-51°03° 18" O
2% Vhe,Var,Vab,Vg bastante NA 0,5 150 x 50 14° 50’277 S-51° 04’ 05” O
3 Vhe,Var,Vab bastante reduzida 0,3 30 x 20 14° 50’ 34” S-51° 02 09” O
4 Var,Vab,Vaq reduzida bastante 0,25 25 x 25 14° 48’177 S-51°00° 577 O
5 Var,Vab bastante bastante 0,3 15x10 14° 46’ 487S-51° 01°26” O
6 Var,Vaq, Vg reduzida reduzida 0,15 2x1,5 14°44°21” S-51°01° 187 O
7 Var,Vab,Vaq bastante reduzida 1,5 15x7 14° 527197 S-51° 04 06” O
8 Vhe,Var,Vab,Vaq,Vg bastante bastante 0,2 20 x 15 14° 537387 S-51°04 18" O
9* Vhe,Var,Vab,Vg bastante NA 1,5 100 x 100 14° 522 03” S-51° 02’ 30” O
10 Vhe,Var,Vab,Vaq,Vg bastante bastante 1 150 x 50 14° 55”157 S-51° 00’ 02” O
11 Var,Vab,Vg reduzida reduzida 0,5 150 x 200 14° 527 32” S-50° 58’557 O
12 Var,Vaq,Vg reduzida bastante 0.4 40 x 128 14° 56’ 137 S-51° 00’ 46” O
13 Var,Vab,Vaq,Vg bastante reduzida 0,20 20 x 100 14° 537207 S-50° 58°49” O
14%* Vhe,Var,Vab, bastante bastante 2,1 400 x 200 14° 39 50” S-50° 54’ 16” O
15 Vhe,Var,Vab,Vg reduzida reduzida 1,2 200 x 200 14° 40’ 59” S-50° 54’ 39” O
16 Vhe,Var,Vab, bastante reduzida 0,2 25%x5 14° 41°39” S-50° 54’ 43” O
17 Vhe,Var,Vab,Vaq,Vg reduzida reduzida 32 15 %60 14°45°49” S-50° 57° 50” O
18 Var,Vg reduzida reduzida 3,5 50 x 25 14° 49 09” S-50° 58”36” O
19 Vhe,Var,Vg reduzida bastante 2 100 x 25 14° 53’357 S-51° 04’ 54” O
20 Vhe,Var,Vab,Vg reduzida bastante 1,2 150 x 100 14° 56’ 577 S-51° 02’ 32” O
21 Vhe,Var,Vg bastante reduzida 32 100 x 100 14° 537357 S-51°04” 54” O
22 Var,Vab,Vg bastante bastante 42 200 x 200 14° 56’56 S-51°02°32” O
23 Var,Vab,Vg bastante reduzida 2,5 200 x 200 14°49°32” S-51°02°24” O
24 Vhe,Var,Vab,Vg reduzida reduzida 2 200 x 25 14° 51°26” S-50° 58 46” O
25 Vhe,Vab,Vaq,Vg reduzida bastante 0,8 200 x 100 14° 49’ 54” S-51° 02 40” O
26 Vhe,Var,Vab,Vg bastante reduzida 2 200 x 50 14° 49’ 34” S-51° 02’317 O
27 Var,Vab,Vaq,Vg reduzida bastante 0,5 150 x 50 14°48°02” S-51°01° 21”7 O
28 Vhe,Var,Vab,Vaq,Vg bastante reduzida 1,5 100 x 60 14° 48 06” S-51° 02’ 52” O
29 Vhe,Var,Vab,Vaq,Vg bastante reduzida 0,5 100 x 20 14°47° 14”7 S-51° 02 32” O
30 Vhe,Var,Vab,Vaq,Vg reduzida bastante 0,2 20 x 30 14° 48’447 S-51° 01’ 05” O
31 Vhe,Var,Vab,Vaq,Vg bastante bastante 0,5 50 x 50 14° 48’547 S-51° 01’ 16” O
32 Vhe,Var,Vab,Vg bastante bastante 0,5 70 x 30 14°49°36” S-51°01°39” O
33* Vhe,Var,Vab,Vg bastante NA 0,6 70 x 40 14° 39 50” S-50° 57 43” O
34%* Vg reduzida reduzida 0,1 25 x40 14° 04’517 S -51°00°07” O
35%* Vhe, Vg reduzida reduzida 0,4 5x25 14°48°26” S-51°01° 03” O

* Ambientes amostrados apenas para a fase adulta. ** Ambientes amostrados apenas para a fase larval.

um Unico evento de reprodugdo pode ser muito maior do que o numero
de individuos que participam mais de uma vez (ver Nomura et al.
2012). Desta maneira, a utilizagdo da abundancia total observada
no periodo de estudo incorre em uma estimativa de abundancia com
menor erro do que a utilizagdo do més de maior registro de individuos
(Nomura et al. 2012). Uma vantagem do método de rarefagdo por
interpolagdo baseada na amostra é a estimativa de intervalos de
confianca ao longo de todos os pontos da curva, o que proporciona
um critério mais rigoroso quando se compara curvas de riqueza
(Colwell et al. 2004).

Também utilizamos o estimador de riqueza Jackknife de primeira
ordem (Jackknife 1) para gerar uma expectativa de riqueza total
de espécies esperada para a RELC, computado por meio de 5.000
aleatorizagdes a partir da matriz de abundéncia original obtida pelo
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método de levantamento em sitio de reprodugdo, com o auxilio do
software Estimates 7.5.0 (Colwell 2005). O método do Jackknife
1 é um método ndo paramétrico para estimar a riqueza de espécies
em uma comunidade, o que apresenta a vantagem de ser aplicavel a
dados com diferentes distribui¢des estatisticas (Santos 2003). Este
estimador calcula a riqueza de uma comunidade somando o numero
observado de espécies a um parametro calculado a partir do numero
de espécies raras encontradas, i.e., nimero de espécies que ocorrem
em apenas uma amostra (“uniques”), e do nimero de amostras (Santos
2003, Hellmann & Fowler 1999). O algoritmo do Jackknife 1 também
apresenta melhor desempenho geral, sendo menos afetado por efeitos
externos em testes simulados em ambiente computacional e utilizando
dados reais (Baltanas 1992, Palmer 1991, Walther & Morand 1998).
A estimativa de riqueza pelo Jackknife 1 foi calculada separadamente
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Tabela 2. Vegetacdo, expedicao e localizagdo das armadilhas de interceptacdo e queda.

Table 2. Vegetation, expedition and localization of the pitfall-trap.
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Armadilha Vegetacao Expedi¢ao Coordenada
1 Floresta Estacional Semidecidual Dezembro/2010 14°42°017S-51°00°01” O
2 Floresta Estacional Semidecidual Dezembro/2010 14°42°017S-51° 00’ 12” O
3 Floresta Estacional Semidecidual Dezembro/2010 14°41°59”S-51° 00’ 10” O
4 Floresta Estacional Semidecidual Aluvial Dezembro/2010 14°43°47”S-51° 00 32” O
5 Floresta Estacional Semidecidual Aluvial Dezembro/2010 14° 43° 46”S-51° 00’ 30” O
6 Floresta Estacional Semidecidual Aluvial Dezembro/2010 14° 43”477 S-51° 00’ 33” O
7 cerrado sensu strictu Dezembro/2010 e Marc¢o/2011 14°45°36” S-51°01°29” O
8 cerrado sensu strictu Dezembro/2010 e Margo/2011 14°46°22” S-51°01°32” O
9 cerrado sensu strictu Dezembro/2010 e Margo/2011 14° 46’ 24” S-51° 01’ 32” O
10 Floresta Estacional Semidecidual Dezembro/2010 e Margo/2011 14° 49 56” S-51° 02’387 O
11 Floresta Estacional Semidecidual Dezembro/2010 ¢ Marg¢o/2011 14° 49’ 58” S-51° 02’ 36” O
12 Floresta Estacional Semidecidual Dezembro/2010 e Marc¢o/2011 14° 49’ 587 S-51° 02 39” O
13 Floresta Estacional Semidecidual Aluvial Dezembro/2010 e Margo/2011 14°49° 577 S-51°02°42” O
14 Floresta Estacional Semidecidual Aluvial Dezembro/2010 ¢ Marg¢o/2011 14°49° 577 S-51° 02’ 44” O
15 Floresta Estacional Semidecidual Aluvial Dezembro/2010 e Marc¢o/2011 14° 49’ 56 S-51° 0232”7 O
16 Cerradao Margo/2011 14° 00’ 06” S-51° 00’ 00” O
17 Cerradao Margo/2011 14° 00’ 06” S-51° 00’ 00” O
18 Cerradao Margo/2011 14° 00’ 08 S-51° 00’ 00” O
19 Floresta Estacional Semidecidual Aluvial Mar¢o/2011 19° 00’ 02 S-43° 00’017 O
20 Floresta Estacional Semidecidual Aluvial Mar¢o/2011 19° 00’ 03 S-43° 00’ 04” O
21 Floresta Estacional Semidecidual Aluvial Margo/2011 19° 00’ 00” S-43° 00’ 05” O
22 cerrado sensu strictu Margo/2011 19°00° 01”7 S-43° 00’ 05" O
23 cerrado sensu strictu Margo/2011 19° 00’ 02 S-43° 00’ 04” O
24 cerrado sensu strictu Margo/2011 19° 00’ 03 S-43° 00’ 02” O
25 cerrado sensu strictu Margo/2011 19° 00’ 02 S-43° 00’ 03” O

para adultos, somente com os dados de abundancia total obtidos pelo
método de levantamento em sitio de reproducao, e para girinos, com
os dados de coleta com puga.

Comparamos a curva de riqueza observada, obtida pelo algoritmo
do Mao Tau, com a curva de riqueza estimada pelo algoritmo
Jackknife 1 considerando a sobreposicao dos intervalos de confianca
de ambas as curvas.

Para verificar se ocorre variacdo na composi¢ao da assembleia
entre as expedicdes de coleta (dezembro/2010, fevereiro/2011 e
margo/2011), realizamos uma analise de dissimilaridade, utilizando
o indice de Distancia Euclidiana (Clarke & Warwick 2001), e,
posteriormente, calculamos a porcentagem de contribuicdo de
similaridade (SIMPER) para estimar a contribuigdo de cada espécie
para a diferenga observada na composi¢do de anuros entre cada
expedi¢ao (dezembro/2010, fevereiro/2011 e margo/2011). Para
as analises de dissimilaridade e SIMPER, utilizamos a matriz de
abundancia total para as espécies de anuros registradas (adultos e
girinos foram testados separadamente) em cada expedicdo, apenas
pelo método de levantamento em sitio de reproducdo, com o auxilio
do software Past versdo 2.14 (Hammer et al. 2001).

Resultados

Registramos na RELC 36 espécies de anfibios anuros
pertencente a 15 géneros, distribuidos em cinco familias: Bufonidae
(duas espécies), Hylidae (17 espécies), Leiuperidae (6 espécies),
Leptodactylidae (nove espécies) e Microhylidae (duas espécies)
(Tabela 3, Figura 2).

Pelo método de levantamento em sitio de reprodugéo, registramos
29 espécies e 1.188 individuos, considerando a somatodria das trés
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expedicoes. As espécies mais abundantes na fase adulta foram Scinax

Sfuscomarginatus e Dendropsophus rubicundulus, com 251 e 217
individuos e presentes em 21 e 18 corpos d’agua, respectivamente.
Vinte e trés espécies também foram encontradas na fase larval, com
um total de 806 individuos, sendo que os hilideos Dendropsophus gr.
microcephalus, Dendropsophus sp.1, Dendropsophus sp.2, Hypsiboas
sp.1, Scinax sp.1 (gr. ruber) e Scinax sp.2 (gr. ruber) e os leiuperideos
Physalaemus marmoratus, Physalaemus sp., Pseudopaludicola sp.3,
Pseudopaludicola sp.1 e Pseudopaludicola sp.2 foram registrados
somente em fase larval. Scinax sp.2 (gr. ruber) foi a espécie com maior
abundancia na fase larval. Como nao trouxemos girinos vivos para
criagdo em laboratorio, ndo fomos capazes de associar muitos destes
girinos com as formas adultas. Desta maneira, para a contagem de
riqueza total da 4rea, estes girinos foram desconsiderados, a excecdo
de Pseudopaludicola sp. 3, uma vez que encontramos apenas duas
formas adultas de Pseudopaludicola na RELC.

Na amostragem por armadilhas de interceptacido-e-queda
registramos 11 espécies, sendo cinco espécies registradas somente por
este método: Leptodactylus gr. marmoratus, Leptodactylus sertanejo,
Leptodactylus mystaceus, Leptodactylus mystacinus e Chiasmocleis
albopunctata. Os métodos de busca ativa associados a transectos nao
registrou novas espécies.

A curva de rarefacdo da fase adulta (Figura 3) apresentou uma
assintota definida, o que ndo ocorreu para a fase larval (Figura 4). A
riqueza estimada foi de 35,82 espécies para adultos (Figura 3) e de
30,76 para girinos (Figura 4). Em uma interpretagdo conservadora
da sobreposi¢ao dos intervalos de confianga, ndo houve diferenca
entre as curvas de riqueza observada e estimada (Figuras 3 e 4), o
que indica que seria necessario um grande aumento no esfor¢o de
amostragem para o registro de espécies adicionais.
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Figura 2. Espécies de anfibios anuros encontradas na RESEX Lago do Cedro, Aruana, GO. a) Pseudopaludicola sp.1, b) Pseudopaludicola sp.2, ¢) Leptodacylus
fuscus, d) jovem de Leptodacylus labyrinthicus, e) Leptodacylus mystaceus, t) Leptodacylus mystacinus, g) Leptodacylus pustulatus, h) Chiasmocleis

albopunctata, i) Elachistocleis cesarii.

Figure 2. Anuran species registered in the RESEX Lago do Cedro, Aruana, GO. a) Pseudopaludicola sp.1, b) Pseudopaludicola sp.2, ¢) Leptodacylus fuscus,
d) jovem de Leptodacylus labyrinthicus, e) Leptodacylus mystaceus, f) Leptodacylus mystacinus, g) Leptodacylus pustulatus, h) Chiasmocleis albopunctata,

i) Elachistocleis cesarii.

De modo geral para anuros na fase adulta, a composigdo de
espécies entre as expedi¢des de dezembro/2010 e fevereiro/2011 foi
a que apresentou a maior dissimilaridade (D, ;o cuctidiana = 197>1)s
seguida pela dissimilaridade entre a composicdo da assembleia
registrada entre as expedicdes de fevereiro/2011 e margo/2011
(D gistancia cuctidiana — 190,1) € entre as expedi¢des de dezembro/2010 e
margo/ 2011 (D, i1 cuctidians = 99-0)- Dendropsophus rubicundulus,
D. nanus e Pseudopaludicola sp.2 contribuiram com mais de 50% da
variagdo na composicdo de anuros na fase adulta encontrados na RELC
entre as expedi¢des de coleta (Tabela 4). Apenas as duas espécies de
Dendropsophus contribuiram com 34,26% da explicagdo da variagao
na composi¢do da assembleia na fase adulta (Tabela 4). Para anuros
na fase larval, a dissimilaridade entre as expedi¢des de coleta de
dados foi maior entre as expedigdes dezembro/2010 e fevereiro/2011
= 164,4), seguida pela dissimilaridade entre as
expedigdes dezembro/2010 e margo/2011 (D, - ia evctidiana = 12 152)
e fevereiro/2011 e mar¢o/2011 (D, iia evctigiana — 144,6). Para as
assembleias formadas pelas formas larvarias, os girinos de anuros
das familias Leiuperidade e Hylidae contribuiram com mais de
60% para a explicagdo na variacdo da composi¢ao de espécies nos
corpos d’agua amostrados, sendo Hylidae com 37 % (Scinax sp. 1

( distincia euclidiana

http://www.biotaneotropica.org.br

e Scinax gr. ruber) e Leiuperidae com 23% (Physalaemus cuvieri ¢
Physalaemus centralis).

Discussao

A riqueza de espécies encontradas na RELC foi alta, em
comparagao com outras areas do Cerrado (Tabela 5), e corresponde
a aproximadamente 18% das espécies registradas para este bioma.
Diversos processos bidticos e abidticos sao utilizados para explicar
a estrutura ¢ a diversidade de comunidades de anuros (Parris 2004).
Embora nao tenhamos realizado nenhum teste explicito, sugerimos
que a alta diversidade de anuros encontrada na RELC pode ser
explicada pela elevada heterogeneidade ambiental (Eterovick &
Sazima 2000), decorrente do mosaico ambiental presente na unidade
de conservacdo, formada por diferentes fitofisionomias de Cerrado,
Florestas Estacionais Semideciduais Aluviais e Florestas Estacionais
Semideciduais de Terras Baixas (Villanueva 2009). Outro fator
importante que pode explicar o elevado ntimero de espécies na area
¢ a variagdo temporal na disponibilidade de corpos d’agua, que
correspondem a 14% da area total da RELC durante a estagdo seca,
mas que pode ultrapassar 50% da sua area durante o periodo chuvoso
(Villanueva 2009). A associa¢do dos corpos d’agua com diferentes

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn02913022013
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Figura 3. Curva de rarefagio das espécies encontradas na fase adulta. Barras
verticais representam os limites do intervalo de confianca a 95%.

Figure 3. Rarefaction curve for adult anuran species. Vertical bars denote the
threshold of the 95% confidence intervals.
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Figura 4. Curva de rarefagdo das espécies encontradas na fase larval. Barras
verticais representam os limites do intervalo de confianca a 95%.

Figure 4. Rarefaction curve for tadpoles. Vertical bars denote the threshold
of the 95% confidence intervals.

tipos de formacdo vegetal resulta em uma maior heterogeneidade
ambiental dos sitios reprodutivos, com a formagao de ambientes
propicios a reprodugao em areas abertas, na borda de florestas ou em
areas de transigdo entre fitofisionomias. A distribui¢do de ambientes
adequados para a reprodu¢ao de anfibios anuros tende a ser um fator
limitante para a ocorréncia de muitas espécies no Cerrado, de modo
que as espécies que evoluiram neste bioma sio adaptadas a explorar
rapidamente novos ambientes para a reproducdo (Nomura et al.
2012). Desta maneira, a formagao sazonal de corpos d’agua durante
a estacdo chuvosa pode ser prontamente explorada pelas espécies de
anuros da RELC. A alta heterogeneidade fitofisiondmica da area, o que
inclui formagdes florestais em mosaico com formagdes de Cerrado
(Villanueva 2009), também pode ser importante para fornecer refiigios
para as espécies de anuros durante a estagdo seca, como ja foi sugerido
para outras areas de dindmica climatica sazonal semelhante (e.g.,
Silva et al. 2011). Tal interacdo entre o ambiente fisico (e.g., filtros

http://www.biotaneotropica.org.br/v13n2/en/abstract?inventory+bn02913022013

Tabela 4. SIMPER das similaridade entre as pogas d’agua por hidroperiodo
amostrados na RELC. Abreviagdes: Abundancia Média por Expedigdo
(AME), Dendropsophus rubicundulus (Drub), Dendropsophus nanus (Dnan),
Pseudopaludicola sp. 2 (Psp.2), Lysapus caraya (Lysc), Dendropsuphus
minutus (Dmin), Hypsiboas lundii (Hlun), Pseudis bobodactyla (Psbb),
Leptodactylus latrans (Llat), Hypsiboas raniceps (Hran), Scinax sp. 1
(Ssp. 1), Scinax gr. ruber, Physalaemus cuvieri (Pcuv), Physalaemus
centralis, Dendropsophus sp. 1 (Dsp.1), Leptodactylus podicipinus (Lpod),
Dendropsophus sp. 2 (Dsp.2), Scinax fuscovarius (Sctv), Elachistocleis
cesari (Elac).

Table 4. SIMPER of the similarity among water bodies by por hidroperyod
sampled in RELC. Abreviation: Average Abundance by Expedition,
Dendropsophus rubicundulus (Drub), Dendropsophus nanus (Dnan),
Pseudopaludicola sp. 2 (Psp.2), Lysapus caraya (Lysc), Dendropsuphus
minutus (Dmin), Hypsiboas lundii (Hlun), Pseudis bobodactyla (Psbb),
Leptodactylus latrans (Llat), Hypsiboas raniceps (Hran), Scinax sp. 1
(Ssp. 1), Scinax gr. ruber, Physalaemus cuvieri (Pcuv), Physalaemus
centralis, Dendropsophus sp. 1 (Dsp.1), Leptodactylus podicipinus (Lpod),
Dendropsophus sp. 2 (Dsp.2), Scinax fuscovarius (Sctv), Elachistocleis
cesari (Elac).

Espécie Contribui¢io % Cumulativa AME AME  AME

1 2 3
Adultos
Drub 18.1 21.17 0.1 11.7 5.45
Dnan 11.19 34.26 53  6.83 145
Psp.2 9.365 4521 2 2.5 382
Lysc 7.696 54.22 0.6 6.83 0.0909
Dmin 7.457 62.94 43  0.167 2.55
Hlun 5.01 68.8 4 0 0
Psbb 3.675 73.1 2.4 1.17 0.455
Llat 3.664 77.39 02 267 1
Hran 2.817 80.68 0.6 1.92 0.727
Girinos
Ssp.1 17.04 18.55 0 7.64 1.33
Scru 17.03 37.09 129 0 1.58
Pcuv 11.55 49.66 571 0.571 3.25
Pcen 9.565 60.07 0 321 342
Dsp.1 5.816 66.41 629 0 0
Lpod 5.62 72.52 6.71 0 0
Dsp.2 3.164 75.97 0 0.571 1.33
Sctfv 3.087 79.33 0 0.143 7.25
Elac 2.59 82.15 0.857 0.5 2.25

ambientais) e a historia natural das espécies de anfibios que compdem
o pool regional de espécies pode gerar cenarios evolutivos diversos,
o que pode explicar a dificuldade em se identificar padrdes gerais de
estrutura de assembleia em anuros (Gotelli & McCabe 2002).

As familias com maior diversidade de espécies foram Hylidae
e Leptodactylidae, com 51% e 21% das espécies registradas,
respectivamente. Este resultado esta de acordo com outros estudos,
que apontam uma alta riqueza de espécies destas duas familias em
ambientes neotropicais (Duellman 1999, Ribeiro-Junior & Bertoluci
2008). Entretanto, a importancia destas familias de anuros na
composi¢do da assembleia pode variar de acordo com fatores locais.
Por exemplo, apesar da familia Hylidae apresentar o maior nimero
de espécies em diversas assembleia de anuros, essa composicio pode
variar de 31% (Sao Desidério, Valdujo et al. 2009) a 50% das espécies
(Aporé, Vaz-Silva et al. 2007), enquanto que Leptodactylidae pode
representar de 10% (Bodoquena, Uetanabaro et al. 2007) a 31%
das espécies (Niquelandia, Oda et al. 2009). Esse padrdo também
¢ observado para outras familias representativas do Cerrado, como

http://www.biotaneotropica.org.br
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Tabela 5. Riqueza total de espécies de anfibios de espécies de areas de Cerrado amostradas.

Table 5. Amphibians species richness in cerrado sites sampled.

Regido N° de Espécies Referéncia
Parque Estadual das Furnas do Bom Jesus, SP 27 Aratijo et al. 2009
Floresta Nacional de Silvania, GO 29 Bastos et al. 2003
Apa de CAfuringa, DF 35 Brandao et al. 2006
Morrinhos, GO 26 Borges & Juliano 2007
Estacdo Ecologica de Itirapina, SP 28 Brasileiro et al. 2005
Norte da bacia do rio Tocantins, MA, TO 38 Brasileiro et al. 2008
Hidrolandia, GO 22 Campos & Vaz-Silva 2010
RPPN Santuario do Caraga, MG 38 Canelas & Bertoluci 2007
Serra do Cipo, MG 43 Eterovick & Sazima 2004
PARNA das Emas, GO 25 Kopp et al. 2010
Sudoeste Goiano, GO 39 Morais et al. 2011
Niquelandia, GO 29 Oda et al. 2009
Estagdo Ecologica e Floresta Estadual de Assis, SP 23 Ribeiro-Junior & Bertoluci (2009)
Hidrelétrica Ponte de Pedra, MT e MS 33 Silva et al. (2009)
Jodo Pinheiro, MG 37 Silveira (2006)
PARNA da Serra da Bodoquena, MS 38 Uetanabaro et al. (2007)
Estagdo Ecologica Serra Geral do Tocantins, TO 39 Valdujo et al. (2011)
Regido Noroeste do estado de Sao Paulo 27 Vasconcelos & Rossa-Feres (2005)
Hidrelétrica de Espora, GO 32 Vaz-Silva et al. (2009)

Leiuperidae, cuja representacdo pode variar de 3% (Oda et al.
2009) a 22% das espécies nas assembleia (Valdujo et al. 2009), e
Bufonidae, que pode representar de 3% (Itiquira, Brasileiro et al.
2005; Niquelandia, Oda et al. 2009) a 16% da composicao de espécies
nestas assembleias (Valdujo et al. 2009).

A curva de rarefacdo dos adultos apresentou uma tendéncia a
estabilizag¢@o, o que indica que seria necessario um esforco muito
grande para se registrar espécies adicionais e que virtualmente
registramos todas as espécies de anuros possiveis de serem registrados
pelo método de levantamento em sitio de reprodugdo. Tanto a curva
de rarefacdo obtida para a fase larvaria quanto a riqueza estimada
pelo Jackknife 1 indicam que o niimero de girinos registrados esta
subestimado, sendo encontrada somente uma fragdo das larvas das
espécies presentes na RELC. Desta maneira, a riqueza estimada pelo
Jackknife 1 pode estar relacionada ao registro de espécies raras ou
de reproducdo explosiva. O encontro de sete espécies registradas
por outros métodos de inventariamento refor¢a a necessidade de
métodos auxiliares (armadilhas de queda, busca ativa e coleta de
girinos) como meio de se aumentar a eficiéncia de inventarios da
anurofauna (Heyer et al. 1994).

Em resumo, o padrao de estruturacdo de assembleias de anuros ¢
determinado por multifatores, que podem agir em diferentes escalas,
como caracteristicas dos corpos d’agua, que afetam fortemente a
estrutura das assembleias (Laan & Verboom 1990, Vos & Chardon
1998). Especialmente para o Cerrado, o padrdo de variacdo
fitofisionomica e de heterogeneidade local dos ambientes utilizados
pelas espécies de anfibios anuros contribui para a alta diversidade
local de espécies em taxocenoses neste bioma. Adicionalmente, este
trabalho contribui para a elaboragdo e implementagdo do plano de
manejo de anuros da RELC e corroboramos a hipdtese de Diniz-
Filho etal. (2005) de que a diversidade de espécies em algumas regides
do Cerrado seja subestimada, sendo resultado da falta de inventarios
realizados no bioma. Nenhuma espécie registrada na RELC esta
atualmente alocada em alguma categoria de ameaca (Global...2012).
Entretanto, isso ndo reduz a importancia da RELC como abrigo de
populagdes e conexdo com outras assembleias na bacia do Araguaia.

http://www.biotaneotropica.org.br

Este potencial para conservagao de espécies deve ser ressaltado no
plano de manejo da unidade, uma vez que a RELC prevé atividades
extrativistas, a fim de garantir que apenas comunidades tradicionais
atuem no interior da unidade, como forma de reduzir a ocorréncia de
atividades potencialmente impactantes para os ecossistemas regionais.
Como aregido ¢ altamente modificada por desmatamentos, queimadas
e uso de fertilizantes quimicos e agrotoxicos, a implementacdo do
plano de manejo da RELC pode ser uma importante ferramenta para
a criagdo de um modelo econdmico sustentavel na bacia do Araguaia,
permitindo o desenvolvimento econdmico da populagio extrativista
residente na area de sua abrangéncia e assegurando o uso sustentavel
dos recursos naturais da unidade.
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MARCHL P. & ALVES-DOS-SANTOS, I. The bees of the genus Xylocopa Latreille (Xylocopini, Apidae) of Sio
Paulo State, Brazil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/en/abstract?identification-
key+bn00913022013

Abstract: This study contributes to the knowledge about the diversity of bees belonging to the genus Xylocopa
Latreille, 1802 of the Sao Paulo State through a compilation of taxonomic and biological information. Identification
keys are presented for the four subgenera (Dasyxylocopa Hurd & Moure, 1963; Neoxylocopa Michener, 1954;
Schonnherria Lepeletier, 1841 and Stenoxylocopa Hurd & Moure, 1960) and for the 22 species recorded for the
state, beyond the available data on its biology, plants visited and geographic occurrence.
Keywords: carpenter bees, floral sources, geographic records, Hymenoptera, taxonomy.

MARCHI, P. & ALVES-DOS-SANTOS, 1. As abelhas do género Xylocopa Latreille (Xylocopini, Apidae)
do Estado de Siao Paulo, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/
abstract?identification-key+bn00913022013

Resumo: Este estudo contribui para o conhecimento da diversidade das abelhas pertencentes ao género Xylocopa
Latreille, 1802 do Estado de Sdo Paulo através de uma compilagdo de informagdes taxondmicas e biologicas. Sdo
apresentadas chaves de identificagao para os quatro subgéneros (Dasyxylocopa Hurd & Moure, 1963; Neoxylocopa
Michener, 1954; Schonnherria Lepeletier, 1841 e Stenoxylocopa Hurd & Moure, 1960) e para as 22 espécies
registradas para o Estado, além dos dados existentes sobre sua biologia, plantas visitadas e ocorréncia geografica.
Palavras-chave: mamangavas, fontes florais, registros geograficos, Hymenoptera, taxonomia.
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Introducao

As abelhas do género Xylocopa Latreille, 1802, conhecidas
como mamangavas, estdo presentes na maioria dos continentes,
predominantemente nos tropicos, subtrdpicos e nas areas mais quentes
das regides temperadas (Hurd & Moure 1963). Sdo conhecidas
mais de 700 espécies, das quais 50 ocorrem no Brasil (Hurd 1978,
Silveira et al. 2002, Moure 2008).

De acordo com Schrottky (1902) “a esse género pertencem as
maximas abelhas”, pois sdo abelhas grandes e robustas. Como se trata
do unico género da tribo Xylocopini, os caracteres que definem tribo
e género sao os mesmos: a cabega tdo larga quanto o mesossoma, o
clipeo praticamente plano, os escapos mais longos que o segundo
e terceiro flagelomeros juntos, as asas anteriores com trés células
submarginais, estigma ausente, preestigma e célula marginal muito
longos, porgdes distais das asas fortemente papiladas, metassoma
alongado e achatado, entre outros (Silveira et al. 2002, Michener 2007).

A maioria das espécies ¢ solitaria ou facultativamente social
e constroi ninhos em madeira morta, ramos ou em cavidades de
bambu, frequentemente agregados (Hurd & Moure 1963, Sakagami
& Laroca 1971, Camillo & Gardofalo 1982, Camillo et al. 1986,
Gerling et al. 1989, Marchi & Melo 2010, Pereira & Garo6falo 2010).
Algumas espécies também nidificam em escapos florais e outras
partes vivas de arvores (Hurd 1978, Silveira 2002, Viana et al. 2002,
Ramalho et al. 2004).

Essas abelhas exibem um comportamento generalista, visitam
flores de diversas familias botanicas e sdo capazes de vibrar, extraindo
o pdlen de flores com anteras poricidas como Solanum, Cassia, Senna,
Chamaecrista e Tibouchina (Buchmann 1983). Podem atuar como
polinizadoras efetivas de plantas nativas e de cultivos de interesse
econdmico. Destaca-se, por exemplo, o seu papel na polinizagao
do maracuja devido a boa adequagdo de seu tamanho as flores de
Passiflora (Nishida1963, Ruggiero et al. 1976, Corbet & Willmer
1980, Gerling et al. 1989, Sazima & Sazima 1989, Varassin & Silva
1999, Camillo 2003, Melo et al. 2005, Silva et al. 2010).

Contudo, o conhecimento taxondmico das abelhas pertencentes
ao género Xylocopa ¢ essencial para os estudos relacionados a sua
conservagao e para o uso sustentavel dos seus servicos de polinizagao.

O Estado de Sao Paulo, localizado no sudeste do Brasil, entre
as regides tropical e subtropical, apresenta uma grande diversidade
topografica e climatica, que inclui areas de transi¢ao de dois grandes
biomas: Mata Atlantica e Cerrado, com distintos ecossistemas e
enorme riqueza bioldgica.

Em relag@o as abelhas, no dominio da Mata Atlantica, no leste
e sul do Estado, ¢ possivel encontrar espécies que jamais foram
coletadas em levantamentos em outros dominios (Gongalves &
Brandao 2008), mas o conhecimento sobre a fauna de abelhas das
regides central e oeste de Sdo Paulo ¢ muito escasso (Imperatriz-
Fonseca et al. 2011).

Este estudo apresenta informagdes taxondmicas sobre as
espécies paulistas de Xylocopa, as quais estavam fragmentadas em
trabalhos como o de Smith (1853, 1874), Schrottky (1902), Maild
(1912), Cockerell (1912), Enderlein (1913), Moure (1949, 2008),
Michener (1954), Hurd & Moure (1963), Hurd (1978), Pedro &
Camargo (1999), Silveira et al. (2002), Schlindwein et al. (2003)
e muitos levantamentos realizados no Estado. Sdo apresentadas
diagnoses com os principais caracteres que distinguem as espécies,
chaves para identificagdo dos subgéneros e espécies de ocorréncia
conhecida no Estado, registros geograficos e aspectos da sua biologia
para possibilitar sua identifica¢do, uma vez que essas abelhas sdo
frequentes nos estudos brasileiros.

http://www.biotaneotropica.org.br

Material e Métodos

Foram examinadas as abelhas depositadas nas seguintes
institui¢des: Cole¢do Entomoldégica Paulo Nogueira Neto
(CEPANN-IBUSP), Cole¢do Camargo, Departamento de Biologia
da Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto,
USP (RPSP), Museu de Zoologia da Universidade de Sao Paulo,
Sdo Paulo (MZSP), que também forneceram os dados sobre a
distribui¢do das espécies no Estado; foram também incluidos os
registros de ocorréncia em outras regides compiladas de Hurd (1978)
e Moure (2008), assim como o catalogo das espécies. As chaves de
identificacdo foram baseadas no exame dos espécimes e informagdes
obtidas em outros trabalhos conforme indicado no texto para cada
uma das espécies. Chaves para fémeas e machos foram elaboradas
separadamente, exceto para o subgénero Neoxylocopa, cujos machos
sdo muito semelhantes e ndo foi observado material suficiente para
uma possivel associagdo entre os sexos para todas as espécies,
como espécimes coletados no mesmo ninho por exemplo. As
informagdes sobre as visitas as flores sdo restritas ao Estado de Séo
Paulo, obtidas em trabalhos de levantamentos regionais, estudos de
polinizagdo, informagdes de etiquetas dos exemplares examinados
e de observagdes pessoais. As coordenadas geograficas aproximadas
foram obtidas no sitio do IBGE, na internet e os mapas foram
projetados no programa Arcview Gis (ESRI 2006). As imagens
de alta resolugdo foram obtidas através do sistema Automontage
Leica® M205C do Laboratorio de Hymenoptera do MZSP, usando
as lentes objetivas Planapo 2.0x e 1.0%, de acordo com o tamanho
do individuo. Quando necessario, ap6s a obtencdo das imagens,
foram feitos pequenos retoques para que os detalhes ficassem mais
evidentes, e para uma melhor visualizagdo do espécime como um
todo, sempre mantendo o maximo de originalidade as imagens obtidas
do Automontage. O programa utilizado para os retoques necessarios
foi o Adobe Photoshop CS5® da Microsoft. No texto e nas chaves
foram utilizadas as abreviagdes: E (esterno) e T (tergo). O gradulo,
segundo Hurd & Moure (1963), ¢ uma linha transversal impressa,
geralmente localizada ventralmente na parte exposta do tergo que esta
sempre presente em T1, nos demais tergos se localiza perto da base,
na parte sobreposta pelo tergo anterior, sendo necessario expor esta
area basal para determinar sua presenca ou auséncia.

Resultados e Discussao

O género Xylocopa é bem representado no Estado de Sao Paulo.
Pedro & Camargo (1999) listaram 21 espécies ¢ Moure (2008)
registrou 20 espécies, pertencentes a cinco subgéneros. A partir
da nova classificagdo subgenérica proposta por Minckley (1998),
seguida por Silveira et al. (2002) e Michener (2007), o subgénero
Megaxylocopa Olivier, 1789 foi incluido em Neoxylocopa e
loxylocopa Hurd & Moure, 1963, em Schonnherria. Assim, neste
estudo foram considerados os registros de ocorréncia de 22 espécies
e quatro subgéneros, sendo a maioria pertencente aos subgéneros
Neoxylocopa e Schonnherria (Tabela 1).

As espécies mais coletadas depositadas nas colegdes consultadas
foram X. (Neoxylocopa) frontalis (Olivier, 1789), X. (Neoxylocopa)
brasilianorum (Linnaeus,1767), X. (Neoxylocopa) suspecta Moure
& Camargo, 1988 e X. (Stenoxylocopa) artifex Smith, 1874.

Para justificar as diferengas entre o nimero de espécies mostrado
na Tabela 1, um espécime coletado no municipio de Cajuru, presente
na lista das abelhas que ocorrem no Estado de Sao Paulo por Pedro
& Camargo (1999) foi equivocadamente identificado como X.
(Neoxylocopa) carbonaria Smith, 1854. Neste estudo o mesmo foi
examinado e identificado como X. (Schonnherria) subcyanea Pérez,
1901.

http://www.biotaneotropica.org.br/v13n2/pt/abstract?identification-key+bn00913022013
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Tabela 1. Espécies de Xylocopa registradas para o Estado de Sao Paulo no presente estudo e outras compilagdes.

Table 1. Xylocopa species recorded for the Sdo Paulo State in the present study and other summaries.

Espécie Pedro & Camargo (1999) Moure (2008) Este estudo

Xylocopa (Dasyxylocopa) bimaculata Friese, 1903 X X X
Xylocopa (Neoxylocopa) augusti Lepeletier, 1841 X X X
Xylocopa (Neoxylocopa) brasilianorum (Linnaeus,1767) X X X
Xylocopa (Neoxylocopa) carbonaria Smith, 1854 X

Xylocopa (Neoxylocopa) frontalis (Olivier, 1789) X X X
Xylocopa (Neoxylocopa) grisescens Lepeletier, 1841 X X X
Xylocopa (Neoxylocopa) hirsutissima Maidl, 1912 X X X
Xylocopa (Neoxylocopa) ordinaria Smith, 1874 X X
Xylocopa (Neoxylocopa) nigrocincta Smith, 1854 X X
Xylocopa (Neoxylocopa) rotundiceps Smith, 1874 X X
Xylocopa (Neoxylocopa) suspecta Moure & Camargo, 1988 X X X
Xylocopa (Schonnherria) chrysopoda Schrottky, 1901 X X X
Xylocopa (Schonnherria) dimidiata Latreille, 1809 X X X
Xylocopa (Schonnherria) macrops Lepeletier, 1841 X X X
Xylocopa (Schonnherria) muscaria (Fabricius, 1775) X X X
Xylocopa (Schonnherria) pulchra Smith, 1854 X X X
Xylocopa (Schonnherria) simillima Smith, 1854 X X X
Xylocopa (Schonnherria) splendidula Lepeletier, 1841 X X X
Xylocopa (Schonnherria) subcyanea Pérez, 1901 X X X
Xylocopa (Schonnherria) varians Smith, 1874 X X X
Xylocopa (Stenoxylocopa) artifex Smith, 1874 X X X
Xylocopa (Stenoxylocopa) nogueirai Hurd Junior & Moure, 1960 X X X

Ja as espécies do subgénero Neoxylocopa, X. nigrocincta Smith, Distribui¢ao:

1854 (coletada em Jaboticabal) e X. rotundiceps Smith, 1879
(de Cajuru e Ribeirdo Preto), também ausentes na lista de Pedro
& Camargo (1999) foram examinadas e identificadas na colegdo
Camargo (RPSP, USP).

De acordo com Hurd (1978) e Silveira et al. (2002) o subgénero
Neoxylocopa precisa urgentemente de uma revisdo. Neste contexto
estdo as espécies X. ordinaria Smith, 1874 e X. suspecta, as quais
sdo muito semelhantes morfologicamente e podem apresentar
sobreposi¢do geografica.

Xylocopa (Dasyxylocopa) Hurd & Moure, 1963

Xylocopa (Dasyxylocopa) bimaculata Friese, 1903

Diagnose:

Este subgénero monotipico ¢ semelhante ao subgénero
Schonnherria, distinguindo-se deste pelos gradulos dos tergos: as
fémeas apresentam gradulo de T1, T3 e T4 e os machos, em T1 e
de T3 a TS5, enquanto que em Schonnherria, o gradulo € presente
apenas em T1 nas fémeas e nos machos, se presente, apenas em
T1, eno caso de X. chrysopoda Schrottky, 1902, em T3 e T4. Além
disso, é o unico subgénero Neotropical com o corpo densamente
piloso. Fémeas com corpo de tamanho médio, um pouco
alongado e robusto. Integumento preto e levemente metalico.
Pilosidade preta e esbranquicada na cabega e mesossoma, preta no
metassoma, com pelos amarelados nas laterais dos tltimos tergos
(T5 e T6). Os machos apresentam corpo pequeno, com manchas
amareladas na mandibula, labro, clipeo, areas paraoculares e
escapo. Pilosidade preta, com pelos amarelados na parte ventral
do corpo, principalmente no mesossoma e lado externo dos tarsos,
mais evidentes nos ultimos tarsdémeros (Hurd & Moure 1963).
Espécie rara nas colegdes consultadas.

http://www.biotaneotropica.org.br/v13n2/pt/abstract?identification-key+bn00913022013

Regiiio Neotropical: ARGENTINA; BRASIL (Goids, Parana,
Rio Grande do Sul, Rio de Janeiro, Santa Catarina, Sdo Paulo:
Campos do Jordao) (Figura 1); PARAGUAL

Notas bioldgicas:

Pouco se conhece sobre sua biologia. No Estado do Rio Grande
do Sul, estas abelhas foram encontradas por Hoffmann (1995)
visitando flores de Phaseolus vulgaris e Schlindwein et al. (2003)
observou outras plantas visitadas por esta espécie, incluindo
Passiflora caerulea (Passifloraceae). O comportamento territorial
dos machos de X. bimaculata e suas secre¢des glandulares foram
observados por Schlumpberger & Wittmann (2000). Em relagao
aos seus habitos de nidifica¢do nada se conhece.

Datas de coleta:
Fevereiro de 1964 (fémea de Campos do Jordao).

Xylocopa (Neoxylocopa) Michener, 1954

Diagnose:

Este subgénero contém abelhas de tamanho médio e grande,
as fémeas apresentam o integumento preto, as vezes com faixas
ferrugineas no metassoma, e nos machos, predominantemente
amarelo ou alaranjado. Os machos das diferentes espécies sao
muito semelhantes, dificultando a associagdo entre os sexos,
exceto quando sdo coletados no mesmo ninho. Nas fémeas o
apice da mandibula ¢ bidenteado, uma crista acompanha a sutura
epistomal, as margens laterais do clipeo sdo elevadas e lisas, uma
forte carena longitudinal mediana atravessa todos os esternos do
metassoma.

E o subgénero mais diverso ¢ amplamente distribuido nas
Américas, contém 49 espécies (Moure 2008). No Brasil, Silveira et al.
(2002) listaram 20 espécies, das quais 9 tém registro de ocorréncia
no Estado de Sao Paulo: X. (Neoxylocopa) augusti Lepeletier, 1841;
X. (Neoxylocopa) brasilianorum (Linnaeus, 1767); X. (Neoxylocopa)

http://www.biotaneotropica.org.br
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Figura 1. Registros de ocorréncia das espécies de Xylocopa no Estado de Sao Paulo, Brasil.

Figure 1. Records of occurrence of the species of Xylocopa in the Sao Paulo State, Brazil.

frontalis (Olivier, 1789); X. (Neoxylocopa) grisescens Lepeletier,
1841; X. (Neoxylocopa) hirsutissima Maidl, 1912; X. (Neoxylocopa)
ordinaria Smith, 1874; X. (Neoxylocopa) nigrocincta Smith, 1854;
X. (Neoxylocopa) rotundiceps Smith, 1874; X. (Neoxylocopa)
suspecta Moure & Camargo, 1988. Hurd (1978) e Silveira et al.
(2002) apontaram a necessidade da realizagdo de uma revisio deste
subgénero.

Distribuic¢ao:

Regido Neartica: MEXICO; ESTADOS UNIDOS DA
AMERICA. Regiio Neotropical: ARGENTINA; BOLIVIA;
BRASIL (Acre, Alagoas, Amapad, Amazonas, Bahia, Ceara,
Espirito Santo, Goids, Maranhdo, Mato Grosso, Mato
Grosso do Sul, Minas Gerais, Parand, Paraiba, Para,
Pernambuco, Piaui, Rio Grande do Norte, Rio Grande do Sul,
Rio de Janeiro, Rondénia, Santa Catarina, Sergipe, Sdo Paulo),
CHILE; COLOMBIA; COSTA RICA; CUBA; EQUADOR;
GUADALUPE; GUATEMALA; GUIANA FRANCESA;
GUIANA; HONDURAS; ILHAS GALAPAGOS; ILHAS DO
CARIBE; JAMAICA; MEXICO; NICARAGUA; PANAMA;
PARAGUALI; PERU; PORTO RICO; SURINAME; TRINIDAD
E TOBAGO; URUGUAI; VENEZUELA. Regiao Oriental:
HAVAI; ILHAS MARIANAS.

Xylocopa (Neoxylocopa) augusti Lepeletier, 1841

Diagnose:

Abelhas grandes, comprimento em torno de 27 mm. Fémeas
com integumento preto; pilosidade preta, metassoma com pelos
ferrugineos nas laterais a partir de T2 e no apice. Asas com brilho
metalico verde-azulado. Machos com comprimento entre 26 a
28 mm; com integumento ferrugineo; pilosidade amarela, no
metassoma mais densa que em X. brasilianorum, escondendo um
pouco as faixas escuras do integumento e dois tufos de pelos na
parte ventral da tibia posterior.

http://www.biotaneotropica.org.br

Distribuicao:
Regifo Neotropical: ARGENTINA; BRASIL (Goids, Parand,

Rio Grande do Sul, Santa Catarina, Sdo Paulo: Jundiai) (Figura 1);
PARAGUAI; URUGUAL

Notas bioldgicas:

As abelhas desta espécie nidificam em madeira morta ou em
ramos secos de arvores vivas. De acordo com Hurd & Moure
(1963), exibem certa preferéncia por mourdes de cercas. Um
ninho de X. augusti foi encontrado num mesmo tronco contendo
ninhos ativos de X. frontalis e X. hisurtissima (Hurd & Moure
1961). Sakagami & Laroca (1971) descreveram a arquitetura
dos ninhos desta espécie e observaram que as fémeas fecham a
entrada dos seus ninhos com seu metassoma quando perturbadas,
assim como X. frontalis e X. grisescens. Existe registro de visita as
flores de Passiflora edulis (Hurd 1978). No Rio Grande do Sul,
estas abelhas foram encontradas visitando flores de Phaseolus
vulgaris (Hoffmann 1995). Na Argentina, a partir de analise de
polen contido nos ninhos de X. augusti, Telleria (1999) observou
que as fontes mais importantes deste recurso foram as plantas das
seguintes familias: Amaryllidaceae, Asteraceae, Caprifoliaceae,
Fabaceae, Myrtaceae e Solanaceae. No entanto, para Sdo Paulo
ndo foi encontrado nenhum registro de visitas as flores.

Datas de coleta:
O tnico exemplar amostrado no Estado de Sao Paulo s6

apresentou dados sobre o local de coleta: Jundiai.

Xylocopa (Neoxylocopa) brasilianorum (Linnaeus, 1767)

Diagnose:

Xylocopa brasilianorum foi a primeira espécie de Xylocopa
descrita do Novo Mundo, mas como sua descri¢dao foi baseada
em um macho, este nome foi incorretamente aplicado para varias
espécies de Neoxylocopa com grande extensdo geografica. Essas
abelhas possuem tamanho corporal em torno de 20 a 26 mm;
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um dente interno na mandibula. Fémea com integumento preto;
pilosidade preta; mesoscuto e T1 com pelos plumosos, T2 a T6
com pelos finos e longos no disco, mais densos nas laterais dos
tergos. Asas transparentes, com brilho clipreo-purptreo, mais
ctpreo no apice. O macho ¢ ferrugineo; clipeo e parte dorsal
do escapo amarelados; margem apical dos tergos fuscas; coxas

e fémures pretos. Um ginandromorfo de X. brasilianorum,

apresentando os caracteres sexuais distribuidos pelo corpo em

forma de mosaico foi descrito baseado em um espécime coletado
em Jundiai, SP. (F. Vivallo & P. Marchi, dados ndo publicados).

Distribuicao:

Regido Neotropical: Brasil (Bahia, Espirito Santo, Minas
Gerais, Parana, Rio Grande do Sul, Rio de Janeiro, Santa Catarina,
Sdo Paulo: Barueri, Campinas, Cubatdo, Ilhabela (Bonete, Ilha
de Vitoria, Ilha dos Buzios), Itu, Jundiai, Juquia, Paranapiacava,
Peruibe, Picinguaba, Salesopolis, Sdo José¢ do Barreiro, Sdo Paulo,
Sao Sebastido, Sao Vicente, Sete Barras) (Figura 1).

Notas biolégicas:

Os ninhos desta espécie ocorrem em madeira morta. Uma
descri¢do precisa da arquitetura do ninho foi apresentada por
Sakagami & Laroca (1971). Em Morretes, Parana, fémeas de
X. brasilianorum fundaram ninhos entre dezembro de 2006 e
fevereiro de 2007. A maioria dos ninhos se encontrava na parte
inferior do substrato e apresentaram o orificio de entrada em torno
de 110 mm. Neste local, fémeas de X. frontalis utilizaram o inicio
de escavagdo de X. brasilianorum. Um dos ninhos foi fundado
em um ramo seco de araucaria proximo a uma agregacdo de
ninhos de X. frontalis, sob um galpao na borda da mata. Durante a
escavagao do ninho, a fémea de X. brasilianorum realizou poucos
vdos, provavelmente para se alimentar, retornando ao ninho sem
polen no corpo. Duas semanas depois, estava aprovisionando o
ninho com polen nas escopas e desidratando néctar na entrada do
ninho. Durante a desidratagdo, o néctar observado no aparelho
bucal da fémea era mais denso, esbranqui¢ado e conspicuo
(Marchi & Melo 2010). Varassin & Silva (1999) comentaram
que esta espécie, além de coletar o néctar de Passiflora alata,
coleta também o polen através da vibracdo da musculatura
das asas. Assim, a turgidez do néctar observada durante sua
desidratacdo poderia estar relacionada com a presenca de polen.
Em Guarapari, ES, estes autores observaram que essas abelhas
iniciaram suas atividades em torno das 5:30 h. Schlindwein et al.
(2003) observaram machos desta espécie nas margens da mata,
realizando voos rapidos em grandes faixas ou circulos, alternando
com fases nas quais ficavam pairando no ar. No Estado do Rio
Grande do Sul, esta espécie ocorreu exclusivamente na Mata
Atlantica. Neste estudo, além das areas de Mata Atlantica, existem
registros de ocorréncia desta espécie em areas antropizadas da
cidade de Sao Paulo.

Flores visitadas:

Thunbergia grandiflora (Acanthaceae), Allamanda cathartica,
A. schottii (Apocynaceae), Bidens segetum, Dahlia sp., Vernonia
westiniana (Asteraceae), Cybistax antisyphilitica, Handroanthus
chrysotrichus, H. heptaphyllus, H. impetiginosus, H. umbellatus,
Jacaranda puberula (Bignoniaceae), Cannavalia picta,
Chamaecrista campestris, Crotalaria vitellina, Dioclea rufescens,
Inga capitata, Poincianella pluviosa, Senna affinis, Senna
bicapsularis, S. multijuga , Sophora tomentosa, Swartzia oblata,
S. simplex, Vigna candida (Fabaceae), Behuria semiserrata,
Miconia inaegidans, Tibouchina pulchra, T. scaberrima,
sebastianopolitana (Melastomataceae), Campomanesia
xanthocarpa, Myrcia glabra, M. pubipetala (Myrtaceae), Fuchsia
regia (Onagraceae), Passiflora alata, P. actinia, P. amethystina, P.
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edulis, P. miersii (Passifloraceae), Eriobotrya japonica (Rosaceae),
Psychotria suterella, Psychotria suterella (Rubiaceae), Cupania
oblongifolia (Sapindaceae), Solanum concinnum, S. inodorum
(Solanaceae), Duranta erecta (Verbenaceae), Hemerocallis fulva
(Xanthorrhoeaceae) (Gottsberger & Silberbauer-Gottsberger
1988, Ramalho 1995, Wilms 1995, Koschnitzke & Sazima 1997,
Aguilar 1998, Bittencourt Junior 2003, Pinheiro & Sazima 2007,
Brito et al. 2010, Imperatriz-Fonseca et al. 2011).

Datas de coleta:
No Estado de Sao Paulo, X. brasilianorum foi coletada durante

0 ano, exceto no més de julho.

Xylocopa (Neoxylocopa) frontalis (Olivier, 1789)

Diagnose:

Abelhas grandes (cerca de 30 a 36 mm), fémea com
integumento preto, as vezes os trés ou quatro primeiros tergos
com faixas ferrugineas; proeminéncias em frente a cada ocelo
posterior; laterais do clipeo fortemente protuberantes; disco de
T1 glabro. Asas fuscas com brilho azul escuro. Macho ferrugineo
com pilosidade amarelada, densa na cabega, pernas, mesossoma e
apice do metassoma; mandibulas, fémures posteriores e margem
dos tergos pretos. Asas amareladas com nervuras ferrugineas, sem
brilho azul. A associagdo entre os sexos ¢ mais facil devido ao seu
grande porte. Um ginandromorfo de X. frontalis, apresentando os
caracteres sexuais distribuidos pelo corpo em forma de mosaico
foi descrito baseado em um espécime coletado em Corupa, SC.
(F. Vivallo & P. Marchi, dados ndo publicados).

Distribuicio:

Regido Neartica: MEXICO. Regido Neotropical:
ARGENTINA; BOLIVIA; BRASIL (Acre, Alagoas, Amapa,
Amazonas, Bahia, Ceara, Espirito Santo, Goidas, Maranhdo, Mato
Grosso, Minas Gerais, Parana, Paraiba, Para, Rio Grande do
Sul, Rio de Janeiro, Santa Catarina, Sdo Paulo: Atibaia, Bauru,
Braganca, Campinas, Cassia dos Coqueiros, Cajuru, Corumbatai,
Cosmopolis, Franca, Guatapara, Guarulhos, Iguape, Ilhabela
(Bonete, Cigarras, Ilha dos Buzios), Itapetininga, Itu, Jaboticabal,
Jundiai, Luis Antonio, Picinguaba, Piracicaba, Ribeirao Preto,
Rifaina, Rio Claro, Salesopolis, Santa Rita do Passa Quatro, Sdo
Carlos, Sao Paulo, Sdo Sebastido, Sete Barras, Teodoro Sampaio,
Ubatuba) (Figura 2); COLOMBIA; COSTA RICA; EQUADOR;
EL SALVADOR; GUIANA FRANCESA; GUATEMALA;
GUIANA; HONDURAS; MEXICO; NICARAGUA; PANAMA;
PARAGUAI; PERU; TRINIDAD E TOBAGO; URUGUALI,
VENEZUELA.

Notas biologicas:

Os ninhos naturais de X. frontalis foram descritos por varios
autores (Hurd 1978, Hurd & Moure 1963, Sakagami & Laroca
1971). O habito de nidifica¢do e atividades sazonais dessas
abelhas foram estudados no interior do Estado, regido de Ribeirdo
Preto, onde esta espécie fundou ninhos durante todo o ano, com
duas estagdes de maior freqiiéncia: dezembro a margo ¢ junho
a setembro, ocorrendo duas ou mais geragdes por ano (Camillo
& Gardfalo 1982, 1989, Camillo et al.1986, Camillo 2003,
Pereira & Garofalo 2010). Em Morretes, litoral do Parana, esta
espécie foi univoltina, com um periodo de maior freqiiéncia de
fundacdo dos ninhos entre outubro e dezembro (Marchi & Melo
2010). Os machos permanecem nos ninhos apo6s a emergéncia e
podem ser observados realizando atividades semelhantes as das
fémeas guardas, muitas vezes sendo expulsos posteriormente
dos ninhos em que nasceram. Quando capazes de voar e se
alimentar, realizaram voos de reconhecimento e ocupam ninhos
abandonados (Pereira & Gardfalo 2010). Esta espécie ¢ abundante
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Figura 2. Registros de ocorréncia das espécies de Xylocopa no Estado de Sao Paulo, Brasil.

Figure 2. Records of occurrence of the species of Xylocopa in the Sao Paulo State, Brazil.

e apresenta ampla distribuigio geografica. E uma das principais
polinizadoras de Passiflora edulis f. flavicarpa (maracuja-azedo)
e Passiflora alata (maracuja-doce) (Passifloraceae) por seu
grande porte e abundancia nos cultivos. Essas abelhas geralmente
nidificam e permanecem nas areas agricolas, entretanto parecem
ja ser insuficientes para garantir a polinizag@o natural em areas
mais antropizadas de Sdo Paulo e outros Estados brasileiros
(Camillo 2003, Oliveira Filho & Freitas 2003). Visando a
criacdo artificial de X. frontalis, Freitas & Oliveira Filho (2001)
desenvolveram um modelo de ninho semelhante a colméia
Langstroth para incrementar sua populagdo em areas agricolas
no Estado do Ceara. Colmos de bambu também estdo sendo
utilizados para a atra¢do de fémeas e manipulagdo dos ninhos
(Marchi & Melo 2010, Pereira & Gardfalo 2010).

Flores visitadas:

Odontonema strictum, Thunbergia erecta, T. grandiflora
(Acanthaceae), Allamanda blanchetii, A. cathartica
(Apocynaceae), Schefflera vinosa (Araliaceae), Adenocalymma
peregrinum, Amphilophium mansoanum, Cuspidaria pulchra,
Handroanthus chrysotrichus, H. impetiginosus, H. roseo-albus
Jacaranda mimosaefolia, J. puberula, Tecoma stans (Bignoniaceae),
Bixa orellana, Cochlospermum vitifolium (Bixaceae), Ceiba
erianthos, Eriotheca candolleana (Bombacaceae), Cordia superba
(Boraginaceae), Couepia grandiflora (Chrysobalanaceae), Kielmeyera
coriacea (Clusiaceae), Dichorisandra thrysiflora (Commelinaceae),
Cucurbita maxima, C. moschata (Cucurbitaceae), Andira anthelmia,
Bauhinia variegata, Cannavalia picta, Cassia ferruginea, C. fistula,
C. grandis, C. leptophylla, C. spectabilis, Centrolobium tomentosum,
Chamaecrista debilis, C. ramosa, Crotalaria junceae, C. retusa,
Delonix regia, Dioclea rufescens, D. violacea, Gliricidia sepium,
Machaerium angustifolium, Peltophorum dubium, Periandra
mediterranea, Poincianella pluviosa, Senna affinis, S. macranthera,
S. multijuga, S. pendula, S.ragosa, Stryphnodendron polyphyllum,
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Swartzia oblata, S. simple, Tipuana tipu, Vigna candida (Fabaceae),
Ocimum selloi (Lamiaceae), Lagerstroemia speciosa, L. indica
(Lythraceae), Abelmoschus esculentus, Ceiba erianthos, Eriotheca
candolleana, Hibiscus rosa —sinensis (Malvaceae), Tibouchina
pulchra (Melastomastaceae), Eugenia brasiliensis, Psidium guajava
(Myrtaceae), Ouratea spectabilis (Ochnaceae), Passiflora alata, P.
actinia, P. edulis, P. gilbertii, P. nitida (Passifloraceae), Russelia
equisetiformis (Plantaginaceae), Pentas lanceolata (Rubiaceae),
Serjania gracilis, S. lethalis (Sapindaceae), Solanum lycocarpum,
S. melongena, S. palinacanthum, S. paniculatum, S. variabile
(Solanaceae), Duranta repens, Lantana fucata (Verbenaceae)
(Camargo & Mazucato 1984, Gottsberger & Silberbauer-Gottsberger
1988, Campos 1989, Ramalho 1995, Wilms 1995, Mateus 1998,
Forni-Martins et al. 1998, Manente-Baestieri & Machado 1999,
Vitali-Veiga et al.1999, Dutra & Machado 2001, Almeida 2002,
Malerbo-Souza et al. 2002, Pereira 2002, Agostini & Sazima 2003,
Andena et al. 2005, Del Lama & Peruqueti 2006, Pinheiro & Sazima
2007, Imperatriz-Fonseca et al. 2011).

Datas de coleta:
No Estado de Sao Paulo, X. fiontalis foi coletada durante
todo ano.

Xylocopa (Neoxylocopa) grisescens Lepeletier, 1841

Diagnose:

Esta espécie grande de Xylocopa (fémeas em torno de 30
mm) ¢ facilmente reconhecida pela densa pilosidade branca no
mesossoma, o disco do mesoscuto glabro e a margem posterior
do vértice com pelos brancos. Metassoma com pilosidade longa
e densa. Asas marrom-escuras, com brilho verde-violaceo.

Distribuicao:

Regiao Neotropical: BRASIL (4/agoas, Amapd, Bahia,
Ceara, Goids, Maranhdo, Mato Grosso, Minas Gerais, Paraiba,
Para, Pernambuco, Piaui, Rio Grande do Norte, Sergipe, Sdo
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Paulo: Batatais, Franca, Ribeirdo Preto, Rifaina, Sertdozinho)
(Figura 1); PARAGUAL

Notas bioldgicas:

O substrato e arquitetura de um ninho de X. grisescens foram
examinados por Sakagami & Laroca (1971) em um tronco de
arvore muito apodrecido. Posteriormente, a biologia de nidificagdo
foi acompanhada na regido de Ribeirdo Preto em outros estudos
(Camillo & Gardfalo 1982, 1989, Camillo et al.1986, Camillo
2003, Pereira & Garofalo 2010). Enquanto X. frontalis apresenta
uma maior freqiiéncia de voos de forrageamento entre 13:00 e
14:00 horas, o pico de atividade desta espécie ocorre entre 17:00
e 18:00 horas, o que pode estar relacionado & disponibilidade de
recursos florais. O comportamento de nidificacdo de X. grisescens
¢ semelhante ao de X. frontalis, ambas sdo bivoltinas e estdo entre
os principais polinizadores dos cultivos de Passiflora edulis no
noroeste do Estado. Visando sua utilizagdo em programas de
manejo para polinizagéo, colmos de bambu foram utilizados como
substrato alternativo para nidificagdo (Pereira & Garo6falo 2010).
Flores visitadas:

Dichorisandra thrysiflora (Commelinaceae), Acacia glomerosa,
A. podalyriaefolia, Crotalaria juncea, C. striata, Delonix regia,
Gliricidia sepium, Machaerium angustifolium, Poincianella
pluviosa, Senna macranthera, S. rugosa, Tipuana tipu (Fabaceae),
Lagerstroemia indica (Lythraceae), Tibouchina granulosa
(Melastomastaceae), Psidium guajava (Myrtaceae), Passiflora edulis,
P. gilbertii, P. nitida (Passifloraceae), Duranta repens (Verbenaceae)
(Camargo & Mazucato 1984, Malerbo-Souza 2002, Pereira 2002,
Camillo 2003, Del Lama & Peruqueti 2006).

Datas de coleta:
No Estado de Sao Paulo, X. grisescens foi coletada nos meses
de maio, junho, agosto, outubro e novembro.

B

® X. (Neoxylocopa) hirsutissima
m X. (Neoxylocopa) nigrocincta
A X. (Neoxylocopa) rotundiceps g

¢ X. (Schonnherria) macrops }
X X. (Stenoxylocopa) nogueirai
+ X. (Stenoxylocopa) artifex

Xylocopa (Neoxylocopa) hirsutissima Maidl, 1902

Diagnose:

Fémeas com comprimento total em torno de 22 mm. Esta
espécie ¢ reconhecida pelas fémeas apresentarem densa pilosidade
preta e plumosa no mesossoma, densa ¢ longa no metassoma,
pelos longos na face, vértice e genas. Asas escuras com brilho
violaceo na metade basal e um pouco azulado e esverdeado no
apice.

Distribuicao:

Regido Neotropical: BOLfVlA; BRASIL (Goias, Mato
Grosso, Minas Gerais, Parana, Para, Pernambuco, Piaui, Rio
de Janeiro Rondoénia, Sdo Paulo: Batatais, Cosmopolis, Luis
Antonio, Pirassununga, Rio Claro, Santa Rita do Passa Quatro,
Sao Carlos) (Figura 3); PARAGUAL

Notas biologicas:

Um ninho desta espécie foi encontrado num mesmo tronco
contendo ninhos ativos de X. frontalis e X. augusti (Hurd & Moure
1961). Sakagami & Laroca (1971) descreveram a arquitetura de
seus ninhos, com diametro de entrada entre 14 ¢ 15 mm. Velthuis
& Camargo (1975a, b) observaram o comportamento de copula
de X. hirsutissima.

Flores visitadas:

Stilpnopappus speciosus (Asteraceae), Couepia grandiflora
(Chrysobalanaceae), Poincianella pluviosa, Senna affinis, Senna
rugosa (Fabaceae), Serjania sp. (Sapindaceae), Hybanthus
communis (Violaceae) (Gottsberger & Silberbauer-Gottsberger,
1988, Aguilar 1998, Almeida 2002, Pedro 1992, Del Lama &
Peruqueti 2006, Imperatriz-Fonseca et al. 2011).

Datas de coleta:
No Estado de Sao Paulo, X. hirsutissima foi coletada nos
meses de janeiro, fevereiro, margo, abril, junho, julho, setembro

e dezembro.
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Figura 3. Registros de ocorréncia das espécies de Xylocopa no Estado de Sdo Paulo, Brasil.

Figure 3. Records of occurrence of the species of Xylocopa in the Sdo Paulo State, Brazil.
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Xylocopa (Neoxylocopa) nigrocincta Smith, 1854

Diagnose:

Fémea com cerca de 20 mm; cabe¢a e mesossoma pretos.
Metassoma ferrugineo e densamente pontuado, com faixa preta
na margem apical dos tergos; T5 escurecido; T6 preto; laterais do
metassoma com pelos pretos e densos. Asas ferrugineas escuras,
com forte brilho violaceo. Lucia et al. (2009) descreveram um
ginandromorfo desta espécie a partir de um exemplar de Misiones,
Argentina.

Distribuicao:

Regido Neotropical: ARGENTINA; BRASIL (Bahia, Espirito
Santo, Mato Grosso, Minas Gerais, Parand, Rio Grande do
Sul, Rio de Janeiro, Santa Catarina, S@o Paulo: Jaboticabal)
(Figura 3); PARAGUAL

Notas biologicas:

Sakagami & Laroca (1971) descreveram a arquitetura de
um ninho de X. nigrocincta do Paraguai, em madeira morta
cujo didmetro de entrada foi em torno de 12 mm. Wittmann
& Scholz (1989) acompanharam os ninhos de X. nigrocincta
em Porto Alegre, RS e observaram que, diferente dos machos
de X. frontalis, X. augusti ¢ X. varians que foram expulsos
dos ninhos que nasceram e ocuparam ninhos abandonados, os
machos de X. nigrocincta ndo deixaram seus ninhos e foram
alimentados com néctar pelas fémeas do seu ninho. Os mesmos
desidrataram o néctar recebido na entrada destes ninhos antes
de voar, aumentando a concentragdo de agucar, diminuindo o
excesso de agua e prolongando seu tempo de v6o no periodo de
acasalamento. Hoffmann (1995) encontrou estas abelhas visitando
flores de Phaseolus vulgaris.

Datas de coleta:

As duas fémeas examinadas foram coletadas no més de abril,
em Jaboticabal.

Xylocopa (Neoxylocopa) ordinaria Smith, 1874

Diagnose:

Fémeas com aproximadamente 20 mm; integumento preto;
pilosidade preta; T1 com pilosidade plumosa, disco de T2 com
pontuagdo densa e pelos sobrepassando o bordo dos pontos,
contrastando com a margem lisa dos tergos. Asas com forte
brilho violaceo, porém existe uma variagdo nesta coloragdo,
podendo ser esverdeada na sua porgdo basal. Deste modo, esta
espécie pode ser confundida com X. suspecta, muito semelhantes
morfologicamente, e podem ocorrer nas mesmas areas.

Distribuicio:

Regiiio Neotropical: ARGENTINA; BRASIL (Espirito Santo,
Mato Grosso do Sul, Rio Grande do Sul, Rio de Janeiro, Sao
Paulo: Bauru, Jundiai, Luis Anténio, Monte Alegre, Ribeirdo
Preto, Santa Rita do Passa Quatro) (Figura 2); PERU.

Notas biolégicas:

Essas abelhas sdo consideradas polinizadoras efetivas de
Passiflora alata (Varassin & Silva 1999) e Passiflora edulis
f. flavicarpa (Hoffmann et al. 2000, Benevides et al. 2009).
Os habitos de nidificacdo de X. ordinaria foram estudados em
uma area de restinga no norte do Estado do Rio de Janeiro,
onde esta espécie foi multivoltina, seus ninhos naturais
apresentaram distribuicdo agregada, com diametros da entrada
entre 13 e 15 mm. Além da arquitetura dos ninhos, os autores
observaram as plantas visitadas e a presenca do parasita Cissites
maculata Swederus, 1787 (Meloidae, Coleoptera) (Bernardino
& Gaglianone 2008).
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Flores visitadas:

Amphilophium mansoanum (Bignoniaceae), Chamaecrista
debilis, C. desvauxii, Senna affinis, S. multijuga, S. pendula,
S. rugosa (Fabaceae), Byrsonima intermedia (Malpighiaceae),
Solanum inodorum, S. lycocarpum (Solanaceae) (Gottsberger &
Silberbauer-Gottsberger 1988, Campos 1989, Albuquerque 2001,
Imperatriz-Fonseca et al. 2011).

Datas de coleta:
No Estado de Sdo Paulo, X. ordinaria foi coletada nos meses
de janeiro, fevereiro, marco, agosto, setembro e dezembro.

Xylocopa (Neoxylocopa) rotundiceps Smith, 1874

Diagnose:

Fémea com cerca de 22 mm; completamente preta; pilosidade
preta, exceto a parte ventral dos tarsos anteriores ferruginea;
clipeo finamente pontuado e glabro na margem anterior; vértice
pontuado; pilosidade mais densa na face, genas ¢ mesossoma,
sendo o disco do mesoscuto glabro; metassoma praticamente
glabro, T1 com poucos pontos e pouquissimos pelos apenas no
bordo anterior, T2 e T3 com pontuacao esparsa no disco, T4 a T6
mais densamente pontuado. Asas fuscas com fraco brilho azul.
Pode ser confundida com Xylocopa suspecta, diferenciando-se
desta por ndo apresentar pilosidade plumosa no disco de T1. O
macho nao foi observado.

Distribuicao:

Regiio Neotropical: ARGENTINA; BRASIL (Sdo Paulo:
Cajuru, Cosmoépolis, Ribeirdo Preto) (Figura 3); COLOMBIA.

Flores visitadas:
Passiflora edulis (Passifloraceae) (P. Marchi & 1. Alves-dos-
Santos, dados nao publicados).

Datas de coleta:

No Estado de Sado Paulo, duas fémeas de Cajuru examinadas
na colecdo RPSP foram coletadas nos meses de janeiro e uma
fémea de Ribeirdo Preto, em abril. Recentemente foi coletada
uma fémea em Cosmopolis, em janeiro.

Xylocopa (Neoxylocopa) suspecta Moure & Camargo, 1988

Diagnose:

Fémeas com cerca de 23 mm; integumento preto; pilosidade
preta; T1 com pilosidade plumosa, disco de T2 com pontos
esparsos ¢ pelos curtissimos, apenas sobressaindo os pontos de
insersdo, mais longos e densos nas laterais; nos demais tergos
pelos um pouco mais longos, porém sempre mais curtos no
meio dos tergos do que nas laterais. Asas escuras com forte
brilho verde metalico, as vezes com brilho violadceo proéximo a
margem anterior. Devido & coloraco esverdeada das asas, esta
espécie ja foi erroneamente identificada como Xylocopa virescens
Lepeletier, 1841 (Schlindwein et al. 2003). Esta espécie € muito
semelhante morfologicamente a X. ordinaria, principalmente
porque existe uma variagdo na colorag¢do do brilho das asas
¢ ambas podem ocorrer nas mesmas areas, mas podem ser
distinguidas pela pilosidade de T2.

Distribuicao:

Regido Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Bahia, Espirito Santo, Mato Grosso, Minas Gerais, Paraiba,
Para, Pernambuco, Rio Grande do Sul, Rio de Janeiro,
Sdo Paulo: Bariri, Batatais, Brodosqui, Cajuru, Campinas,
Cosmopolis, Corumbatai, Luis Antonio, Mogi Mirim, Monte
Alegre, Patrocinio Paulista, Pedregulho, Piracicaba, Ribeirdo
Preto, Rio Claro, Tambat, Santa Rita do Passa Quatro) (Figura 1);
PARAGUALI URUGUAL
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Notas bioldgicas:

O habito de nidificagdo de X. suspecta foi estudado na
regido de Ribeirdo Preto (Camillo & Gardfalo 1982, 1989,
Camillo et al.1986, Pereira 2002, Camillo 2003). Assim como
para X. grisescens e X. frontalis, as fémeas de X. suspecta utilizam
bambus além de madeira morta e seca, como substrato para
nidificagio, sem especificidade em relagdo ao substrato utilizado.
O diametro da entrada dos ninhos variou de 10 a 12 mm (Camillo
2003, Pereira & Garofalo 2010).

Flores visitadas:

Baccharis punctulada, Helianthus annuus (Asteraceae),
Pyrostegia venusta, Tecoma stans (Bignoniaceae), Kielmeyera
rubrifiora (Clusiaceae), Couepia grandifiora (Chrysobalanaceae),
Kielmeyera rubiflora (Clusiaceae), Acosmium subelegans, Bauhinia
bongardii, B. rufa, Bowdichia virgilioides, Cannavalia parviflora,
C. picta, Cassia spectabilis, Centrosema sagittatum, Chamaecrista
debilis, C. desvauxii, Crotalaria retusa, C. striata, Dioclea
rufescens, Machaerium angustifolium, Periandra mediterranea,
Senna affinis, S. pendula, S. rugosa, Stryphnodendron polyphyllum
(Fabaceae), Hyptis marrubioides (Lamiaceae), Lagerstroemia
speciosa (Lythraceae), Ouratea spectabilis (Ochnaceae),
Oxalis physocalyx (Oxalidaceae), Passiflora edulis, P. miersii
(Passifloraceae), Solanum lycocarpum, S. palinacanthum
(Solanaceae), Styrax camporum (Styraceae), Qualea multiflora
(Vochysiaceae) (Camargo & Mazucato 1984; Gottsberger &
Silberbauer-Gottsberger 1988, Campos 1989, Franco 1995,
Koschnitzke & Sazima 1997, Mateus 1998, Manente-Baestieri
& Machado 1999, Vitali-Veiga et al. 1999, Almeida 2002, Pedro
1992, Pinheiro-Machado 2002, Nascimento & Del-Claro 2007,
Andena et al. 2005, Imperatriz-Fonseca et al. 2011).

Datas de coleta:

No Estado de Séo Paulo, X. suspecta foi coletada durante o
ano, exceto no més de junho.

Xylocopa (Schonnherria) Lepeletier, 1841

Diagnose:

Este subgénero contém espécies de tamanho pequeno a
médio, a maioria ¢ metdlica e difere de outros subgéneros por
apresentarem gradulo apenas em T1 nas fémeas e nos machos,
se presente, apenas em T1; no caso de X. chrysopoda, em T3
e T4. As fémeas possuem o escutelo ndo modificado, ou seja,
inclinado e ndo elevado e geralmente apresentam algumas cerdas
esbranquicadas, principalmente no mesossoma e metassoma. Os
machos apresentam o clipeo esbranquicado ou amarelo, olhos
convergentes acima, chegando a quase se encontrar no vértice
¢ tarsos levemente dilatados. Ambos os sexos apresentam o
metassoma alongado e achatado (Hurd & Moure 1963, Michener
1954, 2007). Contém 31 espécies (Moure 2008) ¢ embora o
espécie-tipo seja da regido Nedrtica, este ¢ o principal subgénero
da regidio Neotropical. No Brasil, Silveira et al. (2002) listaram 19
espécies, das quais 9 ocorrem no Estado de Sao Paulo (incluindo
loxylocopa Hurd & Moure, 1963): X. chrysopoda Schrottky,
1901, X. dimidiata Latreille, 1809, X. macrops Lepeletier, 1841,
X muscaria (Fabricius, 1775), X. pulchra Smith, 1874, X. simillima
Smith, 1854, X. splendidula Lepeletier, 1841, X. subcyanea Pérez,
1901, X. varians Smith, 1874.

Distribuicao:

Regido Neartica: MEXICO; ESTADOS UNIDOS DA
AMERICA; Regido Neotropical: ARGENTINA; BOLIVIA;
BRASIL (Acre, Alagoas, Amapad, Amazonas, Bahia, Ceara,
Espirito Santo, Goids, Maranhdo, Mato Grosso, Mato Grosso
do Sul, Minas Gerais, Parand, Paraiba, Pard, Pernambuco, Rio
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Grande do Norte, Rio Grande do Sul, Rio de Janeiro, Rondoénia,
Santa Catarina, Sdo Paulo); CHILE; COLOMBIA; COSTA
RICA; EQUADOR; EL SALVADOR; GUIANA FRANCESA;
GUATEMALA; GUIANA; HONDURAS; JAMAICA; MEXICO;
NICARAGUA; PANAMA; PARAGUAL; PERU; SURINAME;
TRINIDAD E TOBAGO; URUGUAI; VENEZUELA.

Xylocopa (Schonnherria) chrysopoda Schrottky, 1901

Diagnose:

Esta espécie pertencia ao subgénero monotipico loxylocopa,
que apresenta muitas caracteristicas em comum com o subgénero
Schonnherria, ao qual foi incluida recentemente. S6 se conhece o
macho, cujos caracteres estruturais indicam uma relagéo proxima
a Dasyxylocopa. Corpo de tamanho médio, delgado e densamente
piloso. Integumento preto; manchas amareladas na mandibula,
labro, clipeo, 2/3 inferiores da area paraocular, area supraclipeal
e escapo; tergos levemente metélicos. Pilosidade amarela na
face, T1, T7, parte ventral do corpo e fémur posterior. O gradulo
esta presente em T1 e de T3 a T5, enquanto nas demais espécies
de Schonnherria, se presente, apenas em T1. Asas acastanhadas
e hialinas.

Distribuicio:

Regido Neotropical: ARGENTINA; BRASIL (Parana, Rio
Grande do Sul, Santa Catarina, Sd@o Paulo: Jundiai) (Figura 2).

Notas biologicas:

Nada se conhece sobre sua biologia. No Estado do Rio Grande
do Sul, varios machos foram observados voando juntos em
pequenas areas ensolaradas na margem da mata em Sao Francisco
de Paula (Schlindwein et al. 2003).

Datas de coleta:
O unico exemplar amostrado no Estado de Sao Paulo so
apresentou dados sobre o local de coleta: Jundiai.

Xylocopa (Schonnherria) dimidiata Latreille, 1809

Diagnose:

Em relagdo a outras espécies de Schonnherria, sao abelhas
maiores. Fémeas com tamanho corporal em torno de 20 mm.
Integumento preto e brilhante, a parte posterior do mesossoma
e tergos verdes. Pilosidade preta em todo o corpo, longa e densa
na face, clipeo, areas paraoculares e vértice, curta e densa ao
redor do disco do mesoscuto e alguns pelos longos no disco do
escutelo, mais densos no bordo posterior. Genas com poucos
pontos esparsos; T1 a T3 com pontos esparsos e pelos curtos no
disco, um pouco mais longos e densos a partir de T4. Asas com
brilho violeta. Os machos apresentam os olhos muito aproximados
no vértice, 0 mesossoma e metassoma com brilho azul-esverdeado
e pilosidade predominantemente preta, apenas T2, T3 e T4 com
pilosidade amarelada. Asas posteriores acastanhadas, com fraco
brilho violeta.

Distribuicao.

Regiio Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Amazonas, Mato Grosso, Para, Sdo Paulo); CHILE;
COLOMBIA; PANAMA; PARAGUAI; PERU; SURINAME;
VENEZUELA.

Datas de coleta:

Nao foram observados exemplares amostrado no Estado de
Sao Paulo. A diagnose dos machos foi elaborada com base na
literatura.

Xylocopa (Schonnherria) macrops Lepeletier, 1841

Diagnose:
Fémeas: abelhas médias, com integumento preto, com brilho
azul pouco perceptivel; pilosidade preta; genas com pontos
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esparsos e poucos pelos pretos; disco do metassoma praticamente
glabro, T1 com pelos esparsos na margem anterior; T5 e T6 com
cerdas brancas nas laterais, E3 a ES com pelos esbranqui¢ados
nas laterais; tergos sem faixas integumentares ferrugineas. Asas
fuscas com brilho violeta. Machos com mancha branco-amarelada
no labro, na face até as antenas, lado ventral do escapo, laterais
de E3 a E5 com manchas triangulares da mesma cor. Face e
genas com pilosidade branca, no vértice, preta. Tibias anteriores,
posteriores e tarsos anteriores com pilosidade branco-amarelada.
Escutelo, faixa transversal de T1 e laterais do ultimo tergo com
pelos brancos. Metassoma com brilho azul ou verde, parte
ventral azul, com pilosidade branca. Asas vitreas, amarelas nas
pontas (Schrottky 1902). Assim como o macho de X. dimidiata
e X. muscaria, o macho de X. macrops apresenta os olhos muito
grandes, convergentes ¢ separados dorsalmente por pequena area.

Distribuicao:

Regido Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Amazonas, Bahia, Ceara, Espirito Santo, Goias, Mato Grosso,
Minas Gerais, Parand, Para, Pernambuco, Rio Grande do Sul,
Rio de Janeiro, Rondonia, Santa Catarina, Sd@o Paulo: Campinas,
Corumbeatai, Itu, Jundiai, Luis Antonio, Ribeirdo Preto, Santa Rita
do Passa Quatro) (Figura 3); COLOMBIA; PARAGUAI; PERU.

Notas biologicas:

Conforme Schlindwein et al. (2003), foram observados ninhos
de X. macrops em inflorescéncias de Eryngium. Existe registro
do parasita Physocephala testacea (Conopidae, Diptera) criado
no metassoma de X. macrops na Argentina (Hurd 1978).

Flores visitadas:

Cassia sp., Chamaecrista debilis, C. desvauxii, Crotalaria
brachycarpa, C. paulinia, C. striata, Gliciridia sepium,
Machaerium angustifolium, Senna pendula, S. rugosa,
Stryphnodendron polyphyllum, (Fabaceae), Byrsonima
intermedia (Malpighiaceae), Styrax camporum (Styracaceae),
Vochysia tucanorum (Vochysiaceae) (Camargo & Mazucato 1984,
Gottsberger & Silberbauer-Gottsberger 1988, Pinheiro-Machado
2002, Andena et al. 2005, Imperatriz-Fonseca et al. 2011).

Datas de coleta:
No Estado de Sdo Paulo, X. macrops foi coletada durante o
ano, exceto no més de junho.

Xylocopa (Schonnherria) muscaria (Fabricius, 1775)

Diagnose:

Fémeas pequenas; integumento preto azulado; pilosidade preta;
nas genas, pilosidade branca e densa cobrindo todo o integumento.
Metassoma com pelos brancos nas laterais de TS5 e T6, E4 e E5 e
pilosidade preta no apice. Machos com olhos grandes, quase se
encontrando no vértice, assim como X. dimidiata e X. macrops;
labro e clipeo amarelados, areas paraoculares com mancha
amarelada até os soquetes antenais; pilosidade esbranquicada nas
genas, mesoscuto, pernas anteriores e posteriores, parte ventral
e apice do metassoma; T1 com pilosidade preta, T2 a T4 com
pelos curtos nas laterais, TS com pelos brancos e pretos e T6 com
pelos brancos densos.

Distribuic¢ao:

Regiio Neartica: MEXICO. Regiiio Neotropical: BOLIVIA;
BRASIL (Alagoas, Amapad, Amazonas, Bahia, Ceara, Espirito
Santo, Goias, Maranhdo, Mato Grosso, Parand, Paraiba,
Para, Rio Grande do Norte, Rio de Janeiro, Rondonia, Sao
Paulo: Campos do Jorddo, Luis Antdnio, Ribeirdo Preto)
(Figura 2); COLOMBIA; COSTA RICA; EQUADOR; EL
SALVADOR; GUIANA FRANCESA; GUATEMALA;
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GUIANA; HONDURAS; PANAMA; PARAGUAI; PERU;
TRINIDAD E TOBAGO; VENEZUELA.

Notas biolégicas:

Na Costa Rica, durante a estagdo chuvosa, Sage (1968)
observou que X. muscaria iniciava suas atividades antes do sol
nascer até as primeiras horas da manha. Essas abelhas visitaram
frequentemente as flores de Solanum sp. (Solanaceae), extraindo
o pélen das anteras tubulares vibrando seu corpo. Os machos
mostraram um comportamento territorial, como o patrulhamento
e a agressividade em relagdo as fémeas.

Flores visitadas:

Cassia sp., Chamaecrista debilis (Fabaceae), Solanum
lycocarpum (Solanaceae) (Nascimento & Del-Claro 2007).

Datas de coleta:

No Estado de Sao Paulo, X. muscaria foi coletada nos meses
de janeiro, fevereiro, setembro, novembro e dezembro.

Xylocopa (Schonnherria) pulchra Smith, 1854

Diagnose:

Fémeas pequenas com cabega, mesossoma € pernas pretos;
flagelo com a parte ventral ferruginea; pernas anteriores pretas,
tarsos posteriores com pilosidade preta e ferruginea na parte
interna, branca no lado externo e preta no apice; basitarsos
anterior ¢ médio com pelos pretos; metassoma verde, brilhante e
finamente pontuado; T2 a TS com faixas largas de pelos amarelos,
interrompidas ao meio, cobrindo quase toda a metade exposta
dos tergos; disco dos tergos com cerdas pretas, com excecao das
laterais de T1. Asas hialinas com venagao ferruginea.

Distribuicdo:

Regido Neotropical: ARGENTINA; BRASIL (Minas Gerais,
Parana, Rio Grande do Sul, Santa Catarina, Sdo Paulo:
Salesopolis, Sdo Paulo) (Figura 2); COLOMBIA; PARAGUAL

Datas de coleta:

No Estado de Sao Paulo, X. pulchra foi coletada nos meses de
agosto, setembro e novembro.

Xylocopa (Schonnherria) simillima Smith, 1854

Diagnose:

Esta espécie se assemelha a uma pequena X. frontalis, ambas
sdo pretas com os trés tergos basais ferrugineos e as margens
apicais pretas (Smith 1874). Fémeas com cabega e mesossoma
pretos, mesossoma liso e brilhante, com brilho violeta; metassoma
com manchas acastanhadas; asas fuscas escurecidas, com
brilho violeta; pernas pretas; T1 a T3 e, as vezes, a base de
T4 castanhos, com uma faixa preta nas margens apicais. Esta
espécie ¢ semelhante a X. nigrocincta, pertencente ao subgénero
Neoxylocopa, mas pode ser reconhecida pela carena longitudinal
mediana ausente ou fracamente elevada na parte ventral do
metassoma. O macho é desconhecido.

Distribuicao:

Regifio Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Acre, Amazonas, Minas Gerais, Parana, Para, Rio Grande do
Sul, Santa Catarina, Sdo Paulo); PARAGUAI, PERU.

Datas de coleta:

Nao foram observados exemplares amostrado no Estado de
Sao Paulo.

Xylocopa (Schonnherria) splendidula Lepeletier, 1841

Diagnose:

Fémeas pequenas, com aproximadamente 16 mm, com
integumento azul escuro; pilosidade preta; parte ventral do
flagelo esbranquicado; parte interna das pernas anteriores e
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apice das outras pernas ferrugineos. Machos com integumento
azul brilhante; clipeo e labro amarelos; parte ventral das antenas
acastanhadas; mesossoma com pilosidade curta e esbranquigada;
T1 com pelos brancos e pretos. Asas hialinas, com o apice
amarelo escuro.

Distribuicao:

Regido Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Espirito Santo, Minas Gerais, Parana, Rio Grande do Sul,
Sdo Paulo: Franca, Jundiai) (Figura 2); CHILE; PARAGUALI
PERU; URUGUAL

Notas bioldgicas:

Schlindwein et al. (2003) observaram que X. splendidula
nidifica em madeira morta e entrends de bambu. No Chile esta
espécie foi encontrada construindo ninhos em ramos vivos de
Acacia dealbata e Erythrina falcata (Fabaceae) (Montalva et al.
2008).

Datas de coleta:
Nao foram observados exemplares amostrado no Estado de
Sdo Paulo.

Xylocopa (Schonnherria) subcyanea Pérez, 1901

Diagnose:

Fémeas com aproximadamente 14 mm; integumento preto
na cabega ¢ mesossoma, azul esverdeado escuro no metassoma;
margem dos esternos descolorida; tégulas pretas. Pontuagdo muito
densa nas genas. Pilosidade preta, com alguns pelos dourados
no labro, esbranquicados nas laterais de Tle pelos brancos
nas laterais de E3 e E4. Pelos geralmente plumosos na cabeca,
mesossoma e laterais de T5 e T6. Asas enfumadas, com fracos
reflexos cobre-violeta; venagao escura. Machos com coloragdo
semelhantes a da fémea, com manchas esbranquicadas no labro,
base das mandibulas, clipeo, area supraclipeal, areas paraoculares
até a tangente superior dos ocelos posteriores; parte ventral
do escapo e articulo basal do flagelo; parte ventral do flagelo
amarela. Pilosidade preta na face, vértice, genas, pronoto, pelos
esbranquicados na margem anterior das tégulas, mesoscuto,
mesepisternos, pernas, laterais de T1 e laterais de E3 a ES.
Pontuagdo esparsa no clipeo, area supraclipeal e paraoculares.
Vértice estreito, distdncia entre as orbitas com pouco mais de
cinco diametros de um ocelo. Escapo ultrapassa a tangente dos
ocelos.

Distribuicao:

Regido Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Alagoas, Bahia, Espirito Santo, Goids, Mato Grosso, Minas
Gerais, Parana, Para, Sdo Paulo: Cajuru, Ribeirdo Preto, Rio
Claro, Sdo José do Barreiro (Serra da Canastra), Santa Rita do
Passa Quatro) (Figura 2); PARAGUAIL URUGUAL

Notas bioldgicas:

As atividades junto a entrada dos ninhos de fémeas e machos
de X. subcyanea foram estudadas na restinga do litoral norte da
Bahia. As atividades diarias dessas abelhas foram sincronizadas
com os horarios do nascer e por de sol e os machos exibiram um
comportamento de territoriedade e agressividade em relagdo as
fémeas. A arquitetura dos ninhos foi semelhante a descrita para
X frontalis e X. grisescens (Gimenes et al. 2000).

Flores visitadas:
Stachytarpheta dichotoma (Verbenaceae) (Camargo &
Mazucato 1984).

Datas de coleta:

No Estado de Sao Paulo, X. . subcyanea foi coletada nos meses
de julho, outubro e dezembro.
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Xylocopa (Schonnherria) varians Smith, 1874

Diagnose:

Fémeas com integumento azul escuro, com brilho esverdeado,
principalmente no metassoma. Pilosidade na face esbranquicada;
genas com pelos brancos e pretos mesclados; mesossoma com
pilosidade quase toda preta (escutelo com pilosidade preta
e branca, tarsos com pilosidade amarelada na parte ventral);
tergos com pelos predominantemente pretos; parte ventral do
metassoma com pilosidade esbranquigada. Tégulas com coloragiao
verde-escuro metalica (Schrottky 1902, Moure 1949). Machos
com mancha amarelada na parte mediana das mandibulas, labro,
clipeo, area supraclipeal, areas paraoculares at¢ a tangente inferior
ao ocelo médio, parte ventral do escapo e do articulo basal do
flagelomero. Pilosidade esbranquicada nas genas, mesoscuto,
mesepisternos, escutelo, pernas, T1, laterais emargem posterior
de T2 a T5. Apice do metassoma com pelos pretos.

Distribuicio:

Regiio Neotropical: ARGENTINA; BOLIVIA; BRASIL
(Amazonas, Espirito Santo, Mato Grosso, Parana, Paraiba, Rio
Grande do Sul, Rio de Janeiro, Rondénia, Santa Catarina, Sao
Paulo); PARAGUAL

Notas biolégicas:

Schlindwein et al. (2003) observaram que os machos de X.
varians procuram ninhos abandonados na primeira saida dos
ninhos que nasceram e permanecem neles durante todo o periodo
de acasalamento, inclusive com outros machos.

Datas de coleta:

Nao foram observados exemplares amostrado no Estado de
Sao Paulo.

Xylocopa (Stenoxylocopa) Hurd & Moure, 1960

Diagnose:

As espécies deste subgénero sdo pequenas, alongadas e
podem ser levemente metalicas. Diferem de outras Xylocopa por
apresentarem o dente superior da mandibula mais largo que o
inferior, mas as mesmas podem ser confundidas superficialmente
com fémeas de algumas espécies do subgénero Neoxylocopa. O
subgénero Stenoxylocopa contém seis espécies reconhecidas,
trés da América do Norte (Xylocopa micheneri Hurd, 1978, X.
decipiens Hurd, 1978 e X. strandi Dusmet & Alonso, 1924) e
quatro da América do Sul (X. lehmanii Friese, 1903 da Colombia
e Peru e X. artifex Smith, 1874 e X. nogueirai Hurd & Moure,
1960, que ocorrem no centro ¢ sudeste do Brasil, incluindo o
Estado de S@o Paulo). A espécie X. ruficollis Hurd & Moure,
1963, antes pertencente ao subgénero Xylocopina Latreille, 1802,
tem registro para o Peri e Amazonas (Hurd 1978, Silveira et al.
2002, Moure 2008).

Notas bioldgicas:

As abelhas deste subgénero constroem seus ninhos em colmos
mortos e eretos de bambu sob condi¢des naturais. Como na
maioria das espécies de Xylocopa, os caracteres evidentes estdo
associados a copula ou a constru¢do dos ninhos, assim essas
abelhas apresentam o dente interno apical da mandibula amplo e
truncado, aparentemente ideal para raspar um orificio de entrada
e, posteriormente, as paredes internas dos colmos (Hurd 1978).
Entretanto, esta modificagdo da mandibula ndo aparece em abelhas
pertencentes ao subgénero oriental Biluna Maa, cujas espécies
também nidificam em colmos de bambu (Hurd & Moure 1963).
Os ninhos de Xylocopa (Biluna) tranquebarorum (Swederus,
1787) em colmos de bambu apresentam uma reentrancia nas
paredes internas, proxima a entrada do ninho, formada pela
remogao de fragmentos utilizados para a constru¢do dos tampdes
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(Maeta et al. 1985), assim como foi observado em ninhos de
X. frontalis em colmos de bambu (Marchi & Melo 2010, Pereira
& Garofalo 2010). Tais reentrancias ndo foram encontradas em
ninhos de X. (Stenoxylocopa) artifex. Esta diferenga etologica
entre os subgéneros Stenoxylocopa e Biluna também foi apontada
por Sakagami & Laroca (1971).

Xylocopa (Stenoxylocopa) artifex Smith, 1874

Diagnose:

Fémeas e machos foram descritos originalmente por Smith
(1874) como espécies diferentes devido a diferenca em sua
coloracdo (X. artifex, a fémea e X. erratica, o macho). A
fémea pode ser confundida com a fémea de X. (Neoxylocopa)
brasilianorum, da qual ¢ distinguida pelo tamanho, X. artifex
¢ menor (14 a 16 mm) que X. brasilianorum (24 a 25 mm) e
pela presenca de pelos simples em T1 em X. artifex e plumosos
em X. brasilianorum. Fémea e macho apresentam o vértice
fortemente elevado acima de cada olho, distancia 6rbito-occipital
muito maior que a distancia ocelo-orbital. Asas castanho-claras
com brilho ctpreo. O macho apresenta o basitarso da perna
posterior mais longo do que o da perna média.

Distribuicao:

Regido Neotropical: ARGENTINA; BRASIL (Espirito
Santo, Goids, Minas Gerais, Parand, Rio Grande do Sul, Rio de
Janeiro, Santa Catarina, Sdo Paulo: Campos do Jorddo, Cotia,
Ilha de Alcatrazes, Salesopolis, Rio Claro, Séo Paulo) (Figura 3);
PARAGUALI URUGUAL

Notas biolégicas:

Ninhos de X. artifex foram encontrados em colmos mortos
ou vivos de bambu e outras plantas semelhantes como Arundo
donax, Bambusa, Chusquea bambusoides, Guadua e Merostachys
clausseni (Hurd & Moure 1960). Moure (1942) e Sakagami &
Laroca (1971) apresentaram informagdes sobre os ninhos desta
espécie, como o orificio de entrada do ninho, mais longo do
que largo e sempre escavado na superficie dura do entre-nd, a
reutilizagdo de cavidades antigas, entre outras. Apesar de sua
distribuicdo se sobrepor em parte a de X. nogueirai, nao foi
observada competi¢do por locais para nidificacdo entre estas
espécies (Hurd 1978), mas a reutilizagdo do ninho de uma espécie
por outra foi relatada por Hurd & Moure (1960) em que X. artifex
utilizou ninhos de bambu de X. nogueirai. Nenhum parasita
associado a espécie X. nogueirai foi encontrado em ninhos ou
adultos de X. artifex (Hurd 1978).

Flores visitadas:

Tecoma stans (Bignoniaceae), Salvia melissiflora (Lamiaceae),
Abutilon macranthum (Malvaceae), Tibouchina adenostenon,
T. sebastianopolitana (Melastomataceae), Fuchsia regia
(Onagraceae) (Schrottky 1902, Imperatriz-Fonseca et al. 2011).

Atividades sazonais:

Baseado nas datas de coletas de exemplares em museus,
Hurd (1978) apresentou um padrdo de atividades em que ambos
os sexos foram ativos durante todo o ano na América do Sul,
entretanto, foram mais abundantes nos meses de outubro a
dezembro.

Datas de coleta:
No Estado de Sao Paulo, X. artifex foi coletada nos meses de
janeiro a abril e outubro a dezembro.

Xylocopa (Stenoxylocopa) nogueirai Hurd & Moure, 1960

Diagnose:
A fémea de X. nogueirai se distingue de X. artifex, pois
apresenta o vértice pouco elevado acima de cada olho, com a

http://www.biotaneotropica.org.br

distancia orbito-occipital aproximadamente igual a distancia
ocelo-orbital, o clipeo mais curto medianamente que a distancia
clipeo-ocelar e as asas castanho-escuras com brilho violaceos. O
macho de X. nogueirai se distingue de X. artifex, pois apresenta
o vértice menos elevado, assim como a fémea, e o basitarso
posterior aproximadamente igual em comprimento ao basitarso
mediano.

Distribuicao:

Regiiio Neotropical: BRASIL (Goias, Mato Grosso, Minas
Gerais, Sdo Paulo: Corumbatai, Cosmodpolis, Pirassununga,
Ribeirdo Preto, Sdo Roque) (Figura 3).

Notas bioldgicas:

Existe registro do parasita Physocephala testacea (Conopidae,
Diptera) associado a X. nogueirai na Argentina, mas ndo ha
informagdes sobre especificidade deste parasita em relagdo a
Xylocopa (Hurd 1978).

Flores visitadas:

Cosmos caudatus (Asteraceae), Pyrostegia venusta, Tecoma
stans (Bignoniaceae), Acosmium subelegans (Fabaceae)
(Camargo & Mazucato 1984, Almeida 2002).

Datas de coleta:
No Estado de Sao Paulo, X. nogueirai foi coletada nos meses
de maio, junho, agosto, outubro e novembro.

Consideracoes finais

Embora o género Xylocopa seja bem representado no Estado de
Sao Paulo, existe uma grande lacuna em relagdo as coletas dessas
abelhas nas regides central e oeste do Estado. Além disso, nada se
conhece sobre a biologia de pelo menos a metade das 22 espécies
descritas.

Este trabalho fornece informagdes taxonomicas dos subgéneros
e espécies de Xylocopa que, embora regionais, contribuem para o
seu conhecimento. Do mesmo modo, as informagdes sobre os locais
de ocorréncia, as espécies de plantas visitadas e sua sazonalidade
podem dar pistas para auxiliar futuros estudos com novas informagdes
biologicas ou biogeograficas dessas abelhas.
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Chave para os subgéneros de Xylocopa presentes no Estado de Sao Paulo:

Fémeas:

Modificada de Minckley 1998.
1- Carena longitudinal mediana fortemente elevada e continua em todos os esternos (Figura 5 A); clipeo emoldurado por crista continua
(FAULA 513 7€, ).ttt h et st h et h 4o st eh et e ke e e et ek e e es e e b e st eb e s es e e b et eb e b es e e bt e st b en bt e st bt bt n b e aee 2

- Carena longitudinal mediana ausente ou parcialmente elevada em alguns esternos; clipeo sem crista ou emoldurado por crista descontinua
(FIGUI 4 ...ttt h ettt ettt b e bt e bt e h e st ea et e b e bt e bt eh e eh e eh e es b emtem s et e bt b e e b e e bt ea e ea e en b en b e b e e bt eh e e bt eheeh e en e et et et e be bt ebeenean 3

2(1)- Dente superior da mandibula tdo largo quanto ou mais estreito que o inferior; margem dorsolateral do clipeo elevada em relacdo 4 area
parocular adjacente (Figura 5b); margem de S1 inteira (reta); disco de T1 glabro ou com pelos plumosos..........cecvevvereererennenne Neoxylocopa

- Dente superior da mandibula mais largo que o inferior; margem dorsolateral do clipeo ndo elevada em relagdo a area parocular (Figura 7e, h);
margem de S1 encurvada medianamente; disco de T1 com pPelos STMPIES......cc.ecvirrirrieieieieieieiee et Stenoxylocopa

3(1)- Apice distal do escapo ultrapassa o nivel superior dos olhos; comprimento do flagelo excede o do olho; clipeo mais longo que a metade
da sua largura; comprimento mediano do clipeo tdo longo quanto a distancia entre o clipeo e o ocelo anterior (Figura 5a); gradulo presente
em T3 e T4; integumento fracamente Metalico (FIZUIa 5D, €)...c.coiiiiiiiiiiiiiiieieseeeee ettt Dasyxylocopa

- Apice distal do escapo ndo ultrapassa ou ultrapassa pouco o nivel da margem acima do olho; comprimento do flagelo aproximadamente
igual ao do olho; clipeo mais curto que metade da sua largura; comprimento mediano do clipeo mais curto que a distancia entre o clipeo ¢ o
ocelo anterior; gradulo ausente em T3 e T4; integumento quase sempre com brilho metalico (Figura 6a, b, f, k, 1) ..c.cccooeneee Schonnherria

Machos:

Modificada de Minckley 1998.

1- Integumento predominantemente ferrugineo ou amarelado; tégula ferruginea; pilosidade ferruginea ou amarelada................ Neoxylocopa
- Integumento predominantemente preto; tégula preta; pilosidade enegrecida a, as vezes em parte esbranqui¢ada ou amarelada.................. 2

2(1)- Integumento sem brilho metalico; escapo preto sem lista amarela frontal; clipeo com mancha amarelada apenas nas laterais
(FIGUIA 78, )1ttt ettt ettt et ettt e b e e h e eb e es e es e es e e st e st e s e b e ebeebeese e st en e entensen b e b e b e e bt ekt eneenten s e st entebenbeeneenean Stenoxylocopa
- Integumento geralmente com brilho metalico; escapo preto com lista amarela frontal; clipeo com mancha amarelada na parte mediana e nas
laterais ou totalmente amarelado (Figura 4f, 6c, d, ¢, i, m, n)

3(2)- Clipeo com mancha amarelada na parte mediana e nas laterais (Figura 4f); gradulo presente em T1 e de T3 a T5 Dasyxylocopa

- Clipeo totalmente coberto com mancha amarelada (Figura 6c¢, d, e, i, m, n); gradulo ausente ou apenas em T1, se presente em T3 e T4, entdo
0 corpo sem brilho MEtAlico (FIZUIA 6R, 1) .o.ecuiiuiiuiiiiieiete ettt ettt sttt et et e st bbb bt b ebe s Schonnherria

Chave para as espécies do subgénero Neoxylocopa do Estado de Sao Paulo:

Fémeas:

Modificada de Schrottky 1902.

(Os machos da maioria das espécies ndo foram examinados, pois ndo foi possivel associar os sexos das espécies deste subgénero).

1- Abelhas grandes, comprimento do corpo em torno de 30 a 36 m; sem carena ou tubérculo frontal (entre as antenas); com proeminéncias
acima de cada ocelo posterior; laterais do clipeo fortemente protuberantes (Figura 5b); as vezes com os trés ou quatro primeiros tergos com

FAIXAS FEITUGINEAS ... .evveetiiietieteeeeeeet ettt ettt et e et et et e et e et e eseeseeseeseesaessesessesseeseeseeseestessensensenseaseesesseeseeneensensensans X. frontalis (Olivier)
- Abelhas ndo maiores que 30 mm; com carena ou tubérculo frontal (entre as antenas); sem proeminéncias acima dos ocelos posteriores;
margens laterais do ClIPE0 NAO PrOCIIINEIEES ..........cueuiruiriiiirtiiititeieetet ettt ettt ettt ettt ettt et ettt ee et ettt se stk et e bt st et ebe st eatebe st ebesaeneabens 2
2- Integumento predominantemente preto, os tr€s ou quatro primeiros tergos com faixas ferrugineas (Figura 5¢).......... X. nigrocincta Smith
- IntegumEnto COMPIELAMENTE PIELO .......eeveeuieuierieieterteeteett ettt et et et et e stesteste e st eseeseeseeseensense s eeseeseeseeneessensensenseeseeseeseeseenteneensensensesenseeseeneeneenes 3

3- Abelhas grandes, comprimento do corpo em torno de 27 a 30 mm; pilosidade dorsal em parte esbranquigada ou ferruginea (Figura 5d, e) .. 4
- Abelhas com comprimento em torno de 20 a 26 mm; pilosidade completamente Preta.......oovvieieieierierienenereceeeeeeeee e 5
4- Cabega e mesossoma com pilosidade preta; metassoma com pelos ferrugineos a partir das laterais de T2 (Figura Se)....X. augusti Lepeletier
- Vértice com pelos brancos; mesossoma com pilosidade esbranquigada; metassoma com pelos pretos (Figura 5d)...... X. grisescens Lepeletier

5- Metassoma praticamente glabro, T1 com poucos pontos no disco e alguns pelos plumosos apenas no bordo anterior (Figura 5f) .......... X
rotundiceps Smith

- T1 densamente CODEItO COM PEIOS PIUMOSOS .....cuverviiiriieiieiieieeitetetetetesteeteeteeseestestessessessessessessesseesaeseessessenseseseeseeseessessessessesessessessessesseans 6

6- Asas castanho-claras, quase transparentes, com brilho ctipreo-purpureo; metassoma com pelos finos e longos, mais esparsos no disco dos
EEIZOS (FIZUIA 5Z).uvuveniiiiiieieeee ettt ettt et et et et e tessesseeseeseeneensensensenseeseeneeseeneensansansansenee X. brasilianorum (Linnaeus)

- Asas castanho-escuras, com brilho violaceo ou esverdeado; pelos curtos em T2, se longos, cerdosos e uniformes em todo o metassoma
(FIGUIA ST, 1) ottt ettt ettt h e h e st e s e s et e b e e b e ekt ekt eh e esees s emtem b e s e b e bt es e e st en e a e n s e b e b e ek e ekt e bt e st enten b et et e ebeebeeneeneenean 7

http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v13n2/pt/abstract?identification-key+bn00913022013


http://www.biotaneotropica.org.br

Biota Neotrop., vol. 13, no. 2 265

As abelhas do género Xylocopa do Estado de Sao Paulo

5,00 mm

Figura 4. X. (Dasyxylocopa): (a, b, ¢) X. bimaculata (fémea) vista frontal, lateral, dorsal; (d, e, f) X. bimaculata (macho) vista dorsal, lateral, frontal.
Escala = 5,00 mm.

Figure 4. X. (Dasyxylocopa): (a, b, ¢) X. bimaculata (female) front, lateral and dorsal view; (d, e, f) X. bimaculata (male) dorsal, lateral and frontal view.
Scale = 5.00 mm.

7- Metassoma inteiramente cerdoso, com pelos longos ¢ densos em todos os tergos (Figura Sh)........ccoocevevevirereennne X. hisurtissima Maidl
- Disco de T2 e T3 com pilosidade curta, mais longa e densa nas laterais dos tergos (Figura 51)........cccooieeriririeiineniineieeceeeeee e 8
8- Asas com forte brilho violaceo; regido mediana do disco de T2 com pontuagdo densa; distancia entre os pontos na igual ou menor que seu
diametro; pelos sobrepassando o bordo dos pontos, contrastando com a margem lisa dos tergos (Figura 51)........ccccceeuene X. ordinaria Smith
- Asas com forte brilho verde metélico, as vezes com brilho violaceo proximo a base; regido mediana do disco de T2 com pontuagao moderadamente
esparsa a esparsa; distancia entre os pontos na maior que seu didmetro; pelos curtissimos no disco, mais densos nas laterais..............oceceeveuenenene

X. suspecta Moure & Camargo
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Figura 5. X. (Neoxylocopa): (a) X. frontalis (fémea) vista ventral; (b) X. frontalis (fémea) vista frontal; (¢) X. nigrocincta (fémea) vista dorsal; (d) X. grisescens
(fémea) vista dorsal; (e) X. augusti (fémea) vista dorsal; (f) X. rotundiceps (fémea) vista dorsal; (g) X. brasilianorum (fémea) vista dorsal; (h) X. hirsutissima
(fémea) vista lateral; (i) X. ordinaria (fémea) vista dorsal. Escala = 5,00 mm, exceto para figura I = 2,00 mm.

Figure 5. X. (Neoxylocopa): (a) X. frontalis (female) ventral view; (b) X. frontalis (female) front view; (¢) X. nigrocincta (female) dorsal view; (d) X. grisescens
(female) dorsal view; (e) X. augusti (female) dorsal view; (f) X. rotundiceps (female) dorsal view; (g) X. brasilianorum (female) dorsal view; (h) X. hirsutissima
(female) lateral view; (i) X. ordindria (female) dorsal view. Scale = 5.00 mm, except for figure I = 2.00 mm.
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Chave para as espécies do subgénero Schonnherria do Estado de Siao Paulo:

Fémeas:

Modificada de Moure 1949.

(As fémeas de X. chrysopoda ndo sdo conhecidas).

1-Basitarsos posteriores com pelos brancos ou amarelados na parte externa (Figura 6D).........cccoereiiiiiiinieiieeeeeeeee e 2
- Basitarsos posteriores com pelos pretos na parte externa (FIGUIa OK) ........ccocivieiiiiiiiniiiiiiee ettt 3
2(1)- Integumento preto, tergos com faixas largas de cerdas amareladas, interrompidas ao meio (Figura 6b) .................... X. pulchra Smith
- Integumento esverdeado (principalmente no metassoma, pernas médias e posteriores); tergos sem faixas de cerdas ou muito estreitas e
reduzidas as eXtremMIidades TALETAIS .........c.civirieueiiiiieiiirietec ettt ettt sttt ettt a ettt X. varians Smith
3(2)- Cabega, principalmente a face e genas com pelos esbranquicados (Figura 6k) ........ccecevivieieenienenenenenenenen. X. muscaria (Fabricius)
Cabega APENAS COM PELOS PIELOS ... .viiuiriieiietieietetesteete et et et et et et e testeeteeteeseeseessessessesseseaseeseassassessensensenseeseeseeseeseesaessensensenseaseaseaseeseaseensensansan 4
4(3)- Abelhas menores, em torno de 14 mm; laterais de E3 € E4 com pelos Brancos. .......ccevieieieieienienienienieseeceeee e e 5
- Abelhas maiores, em torno de 20 mm; laterais de E3 € E4 sem pelos Drancos..........cccovieieieieieienieniese ettt 7
5(4)- Genas com pontos esparsos € poucos pelos pretos; disco do metassoma praticamente glabro (Figura 61). . X. macrops Lepeletier
- Genas com pontos densos, cobertas com pelos pretos; cerdas visiveis no diSCo do MEtASSOMA.........ccueruerveriirieieieieieieieete ettt 6
6(5)- Integumento predominantemente preto, azul esverdeado eSCUTr0 NO MELASSOMA .....c.veueeveveuireeirierieiireeieee e X. subcyanea Pérez
Integumento azul intenso em todo 0 COTPO (FIGUIA 6) .......c.eeuieieiiieiieiiieieeieeeeee ettt X. splendidula Lepeletier
7(4)- Integumento preto, tergos com faixas integumentares acastanhadas..............oceereirinirinennenee e X. simillima Smith
Integumento preto, parte posterior do mesossoma € metassoma eSVerdeado...........everuerueruerinrierieieieieienese e X. dimidiata Latreille
Machos:

(Os machos de X. simillima nao sao conhecidos, os machos de X. pulchra nao foram examinados).
1- Olhos grandes e muito convergentes superiormente, quase se tocando no vértice (distancia superior entre as Orbitas aproximadamente igual

20 dIAMELrO A0 OCEIO) (FIGUIA OC, ©)..viruieuierieieietieteiteetiettett et et et e testeeteeteeteeseessessessenseseeseeseeseaseessessensenseeseeseeseeseesaensensensensesseaseaseeseaseensensansan 2
- Olhos mais afastados no vértice (distancia superior entre as Orbitas maior que o didmetro do ocelo) (Figura 6d, i, m, n).....ccccecvrvrveeennenee 4
2(1)- T1 com pilosidade esbranquicada ou amarelada (FigUra 0C)........cccoveveriiiiiieieieieieieeeee et X. macrops Lepeletier
=TT COM PILOSTAAAE PIOLA. .. ..cueiientetitiet ettt bt h e bbbt e s e st e e et bt bt eb e eb e eb e es et et e b e e bt e bt eb e ebees e e st et et e abe bt e bt ebeeseententenean 3
3(1)- Pilosidade predominantemente preta na cabega; laterais de T2 a T4 com pilosidade amarelada..............ccccueeeeee. X. dimidiata Latreille

- Pilosidade esbranquicada nas genas e parte ventral do metassoma; T5 com pelos brancos e pretos e T6 com pelos brancos e densos
(Figura 6e, g) ...X. muscaria (Fabricius)

4(1)- Basitarsos posteriores com pelos esbranquicados ou amarelados (Figura 6h) ...........ccooeoiiiiiiiiiiiinee e 5
Basitarsos posteriores com pelos Pretos (FIZUIA 6]) ...cc.evuiriiieieieiiieiteiteet ettt ettt et ett et et et et e st e ebe e bt e st e st estentenbe b eebeebeebeeneeneeneensenee 6
5(4)- Integumento com brilho esverdeado; olhos levemente convergentes superiormente; mancha amarelada do clipeo até os ocelos posteriores
(Figura 6n); margem posterior de T2 a T5com pilosidade esbranquigada; apice do metassoma com pelos pretos.................. X. varians Smith
Integumento preto, levemente metalico; olhos fortemente convergentes superiormente; mancha amarelada do clipeo até os alvéolos antenais
(Figura 61); margem posterior de T2 a T6 com pilosidade preta; apice do metassoma com pelos amarelados (Figura 6h) ........ X. chrysopoda
Schrottky

6(4)- Integumento azul esverdeado escuro no metassoma (Figura 61m) .........coeeveierieniiniiniinieieieeieeee e X. subcyanea Pérez
Integumento predominantemente azul (Figura 6d, )........ccoecieierierienenieeeeeeee ettt ere e X. splendidula Lepeletier

Chave para as espécies do subgénero Stenoxylocopa do Estado de Sao Paulo:

Fémeas e machos:

Modificada de Hurd 1978.

1- Machos (face com manchas amarelas) (FIGUIa 72, ) ......ccuooioreiiiiiiiieeeee ettt sttt e e s e st et et et e beebeebeeneeseeneenaensenee 2
Fémeas (face totalmente preta, sem manchas) (FIUIa 7€, 1) ......coouiiiiiiiiiie ettt 3
2(1)- Vértice fortemente elevado acima de cada olho; distancia érbito-occipital muito maior que a distancia ocelo-orbital; basitarso da perna
posterior mais longo do que o da perna média (Figura 7a, D, €)..c..eoveiiieiiieiiieieeee et X. artifex Smith
- Vértice pouco elevado acima de cada olho; distancia orbito-occipital aproximadamente igual a distancia ocelo-orbital; basitarso da perna
posterior aproximadamente igual em comprimento ao da perna média (Figura 7 d) .......cccoceoviveininnincrcnee. X. nogueirai Hurd & Moure

3(1)- Vértice fortemente elevado acima de cada olho; distancia orbito-occipital muito maior que a distancia ocelo-orbital; clipeo mais longo

medianamente que a distancia clipeo-ocelar (Figura 7e); asas castanho-claras com brilho cupreo (Figura 7f, g).......cccceeneee X. artifex Smith
- Vértice pouco elevado acima de cada olho; distancia 6rbito-occipital aproximadamente igual a distancia ocelo-orbital; clipeo mais curto
medianamente que a distancia clipeo-ocelar (Figura 7h); asas castanho-escuras com brilho violaceo (Figura 7i)..... X. nogueirai Hurd &
Moure
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Figura 6. X. (Schonnherria): (a) X. splendidula (fémea) vista dorsal; (b) X. pulchra (fémea) vista lateral; (c) X. macrops (macho) vista frontal; (d) X. splendidula
(macho) vista frontal; (e) X. muscaria (macho) vista frontal; (f) X. simillima (fémea) vista dorsal; (g) X. muscaria (macho) vista lateral; (h, i) X. chrysopoda
(macho) vista lateral, frontal; (j) X. splendidula (macho) vista lateral; (k) X. muscaria (fémea) vista lateral; (1) X. macrops (fémea) vista dorsal; (m) X. subcyanea
(macho) vista frontal; (n) X. varians (macho) vista frontal. Escala para figuras a, b, c, f, g, h, j, k, 1 = 5,00 mm, figuras d, e, i, m, n = 2,00 mm.

Figure 6. X. (Schonnherria): (a) X. splendidula (female) dorsal view; (b) X. pulchra (female) lateral view; (c) X. macrops (male) frontal view; (d) X. splendidula
(male) frontal view; (e) X. muscaria (male) frontal view; (f) X. simillima (female) dorsal view; (g) X. muscaria (male) lateral view; (h, 1) X. chrysopoda (male)
lateral and front view; (j) X. splendidula (male) lateral view; (k) X. muscaria (female) lateral view; (1) X. macrops (female) dorsal view; (m) X. subcyanea
(male) frontal view; (n) X. varians (male) frontal view. Scale for figures a, b, c, f, g, h, j, k, | = 5.00 mm, figures d, e, i, m, n =2.00 mm.
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As abelhas do género Xylocopa do Estado de Sao Paulo

5,00 mm §§

Figura 7. X. (Stenoxylocopa): (a, b, ¢) X. artifex (macho) vista frontal, lateral, dorsal; (d) X. nogueirai (macho) vista frontal; (e, f, g) X. artifex (fémea) vista
frontal, dorsal, lateral; (h, 1) X. nogueirai (fémea) vista frontal, dorsal. Escala para figuras b, c, e, f, g, 1 = 5,00 mm, figuras a, d, h = 2,00 mm.

Figure 7. X. (Stenoxylocopa): (a, b, ¢) X. artifex (male) frontal, lateral and dorsal view; (d) X. nogueirai (male) frontal view; (e, f, g) X. artifex (female) frontal,
dorsal and lateral view; (h, 1) X. nogueirai (female) frontal and dorsal view. Scale for figures b, c, e, f, g, i = 5.00 mm, figures a, d, h = 2.00 mm.
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Rio Grande do Sul, Brazil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/en/abstract?inven
tory+bn01113022013

Abstract: Urbanization causes changes in the composition and diversity of biotic communities. The goals of this
work are to present a list of bird species that use the urban area in the city of Pelotas (RS), in the southernmost
end of Brazil, and to describe the bird assemblages structure underlining the richness, composition, and relative
abundance of species and their seasonal variability. Data collection took place between October 2007 and September
2008, at 216 fixed points, distributed in groups of 6 equidistant points at each 200 meters in streets with varied
levels of urbanization, sampled once a season. The observer stayed for 8 minutes at each point, resulting in a
sampling effort of 28.8 hours each season and 115.2 hours during the year. A total of 9,595 contacts of 84 bird
species were found, belonging to 34 families and 14 orders. In regard to relative abundance, 72 species presented
less than 200 contacts; 7 presented between 200 and 1,000; and 4 presented over 1,000 contacts. The species with
more than 1,000 contacts were Furnarius rufus, Columba livia, Myiopsitta monachus, and Pitangus sulphuratus,
accounting for 5,136 contacts. In all 84 species, 67 were present in less than 20% of the sampled points; 7 were
registered at between 20-40% and between 40-60% of the points; and 3 were sighted at between 80-100% of the
observation points. Species with the highest frequency of occurrence were P. sulphuratus, Passer domesticus, and
F. rufus. Total richness ranged from 55 species in the fall to 61 in the winter. Of the 84 species, 21 were present in
1 season, 17 in2, 9 in 3, and 37 were present in all four seasons. The season with the highest relative abundance
was spring, with 2,936 contacts; the one with the least abundance was autumn, with 2,149 contacts. The bird
assemblages presented a representative richness relative to the region, though very few species are abundant and
well distributed. Such pattern may be a reflection of the low quality and heterogeneity of the urban matrix, which
has few parks and green areas, no reserves with native vegetation and lakes, and a low degree of tree coverage.
Keywords: relative abundance, Pampa Biome, richness, seasonality, urbanization.

SACCO,A.G.,BERGMANN, F.B. & RUI, A.M. Assembleia de aves na drea urbana do municipio de Pelotas,
Rio Grande do Sul, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?invent
ory+bn01113022013

Resumo: A urbanizagao altera a composicdo e diversidade das comunidades bidticas. Os objetivos do trabalho
sdo apresentar a lista de espécies de aves que utilizam a area urbana do municipio de Pelotas (RS), no extremo
sul do Brasil, e descrever a estrutura da assembleia com énfase na riqueza, composi¢@o e abundancia relativa
de espécies e suas variagdes sazonais. A coleta de dados ocorreu entre outubro de 2007 e setembro de 2008, em
216 pontos fixos de observagao distribuidos em grupos de seis pontos em ruas com todos os graus de urbanizagao,
que foram amostrados uma vez por estagdo. O observador permaneceu oito minutos em cada um dos pontos,
o que resultou no esforgo amostral de 28,8 horas em cada estagdo e 115,2 horas no ano. Foram registrados
9.595 contatos de 84 espécies de aves pertencentes a 34 familias e 14 ordens. Quanto a abundancia relativa,
72 espécies apresentaram menos de 200 contatos; sete apresentaram entre 200 ¢ 1000; e quatro apresentaram
mais de 1000 contatos. As espécies com mais de 1000 contatos foram Furnarius rufus, Columba livia, Myiopsitta
monachus e Pitangus sulphuratus, totalizando 5136 contatos. Das 84 espécies, 67 estiveram presentes em
menos do que 20% dos pontos amostrados; sete foram registradas entre 20 e 40% e entre 40 e 60% dos pontos;
e trés foram visualizadas entre 80 ¢ 100% dos pontos. As espécies com maior frequéncia de ocorréncia foram
P. sulphuratus, Passer domesticus e F. rufus. A riqueza variou de 55 espécies, no outono, até¢ 61, no inverno.
Das 84 espécies, 21 estiveram presentes em uma estacao, 17 em duas, nove em trés e 37 estiveram presentes em
todas as estacdes. A estagcdo em que se obteve maior abundéncia relativa foi a primavera, com 2936 contatos, e
a menor foi o outono, com 2149 contatos. A assembleia de aves apresentou riqueza representativa se comparada
com a regido, porém, poucas espécies sdo abundantes e bem distribuidas. Esse padrdo pode ser reflexo da baixa
qualidade e heterogeneidade da matriz urbana, que possui poucas pragas e parques, ndo possui areas de reserva
de vegetagdo nativa e lagos e possui baixo grau de arborizacao.

Palavras-chave: abunddncia relativa, Bioma Pampa, riqueza, sazonalidade, urbanizagdo.
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Introducao

As cidades sdo habitats homogéneos ¢ a urbanizagio ¢ a atividade
humana que promove a mais intensa homogeneizagao bidtica (Blair
2001, McKinney 2006). A urbanizagao afeta a riqueza de espécies,
que pode aumentar ou diminuir dependendo de varidveis como
o grupo taxondmico, a escala espacial da analise e a intensidade
da urbanizagdo (McKinney 2008). McKinney (2008) revisou 105
estudos sobre o efeito da urbanizagdo em espécies de mamiferos,
répteis, anfibios, invertebrados e plantas. Para todos os grupos,
a riqueza de espécies tende a ser reduzida em areas de extrema
urbanizagdo, porém, os efeitos de niveis moderados de urbanizagao
variam significativamente entre grupos. Para as plantas, 65% dos
trabalhos revisados tinham resultados que indicavam aumento de
riqueza de espécies em areas com urbaniza¢do moderada e apenas
12% dos trabalhos de vertebrados ndo voadores obtiveram os mesmos
resultados.

O numero de estudos que descrevem as respostas das aves a
urbanizagdo é grande e esta aumentando (para uma revisdo ver
Chace & Walsh 2006), o que esta relacionado a sua grande riqueza,
abundancia, diversidade morfologica e ecologica e ao fato de serem
facilmente amostradas e monitoradas, ja que em sua maioria podem
ser identificadas por um observador bem treinado. Além disso, as
aves sdo muito sensiveis as mudangas na estrutura e composicdo do
habitat e, portanto, excelentes indicadores de mudangas ¢ tensdes
no ecossistema urbano (Savard & Falls 1982, Clergeau et al. 1998).

Atualmente, quase a totalidade do conjunto de dados disponiveis
sobre diversidade de aves em areas urbanas e efeitos da urbanizagdo
¢ proveniente de trabalhos realizados em paises da Europa e da
América do Norte. Desta forma, as generaliza¢des sobre o assunto
foram baseadas na fauna de aves destas regides do hemisfério norte.
Chace & Walsh (2006) revisaram os efeitos da urbanizagdo sobre
populagdes e comunidades de aves nativas e compilaram os principais
padrdes. Segundo estes autores, as comunidades de aves urbanas
em habitats distintos mostram diferengas mais profundas em areas
menos alteradas do que em areas alteradas; a urbanizagdo tende a
favorecer espécies onivoras, granivoras e espécies que nidificam em
cavidades; e a intensifica¢do da urbanizagdo aumenta a biomassa de
aves e causa uma diminui¢ao da riqueza. Clergeau et al. (2006) avaliou
19 cidades na Europa e constatou que o numero total de espécies de
aves decresce significativamente de areas suburbanas e periurbanas
para setores centrais destas cidades.

Foram registradas 1.832 espécies de aves no Brasil (Comite
Brasileiro de Registros Ornitologicos 2011). No Rio Grande do Sul
(RS), ocorrem 661 espécies, sendo que este nimero deve crescer ao
longo da proxima década (Bencke et al. 2010). A riqueza no Estado,
segundo Belton (2004), resulta da heterogeneidade de habitats ¢ de
sua localizagdo geografica privilegiada, dentro da zona de transigdo
entre as florestas brasileiras ¢ as regides de campos sulinos do
continente americano.

No Brasil, a grande maioria dos estudos realizados em cidades
contemplando aves foi executada em areas verdes no interior da
matriz urbana, em habitats como fragmentos florestais, parques,
pracas ou entorno de lagos. Entre estes estudos estao os de Matarazzo-
Neuberger (1992, 1995), Monteiro & Brandao (1995), Alves &
Pereira (1998), Borges & Guilherme (2000), Kriigel & Anjos (2000),
Franchin & Margal-Jinior (2004), Silva & Blamires (2007) e Fuscaldi
& Loures-Ribeiro (2008). No RS, também foram realizados alguns
trabalhos nesse tipo de habitat, tal como os de Mendonga-Lima &
Fontana (2000), Scherer et al. (2005), Silva (2006, 2007) e Paetzold
& Querol (2008). Alguns estudos trataram mais especificamente da
resposta da assembleia ou de algumas espécies de aves a urbanizagao:
Ruszczyk et al. (1987) analisaram os padrdes de distribui¢ao de
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oito espécies no gradiente de urbanizagdo em Porto Alegre, no Rio
Grande do Sul; Amancio et al. (2008) estudaram o potencial de
Columba livia e Pitangus sulphuratus como indicadoras de qualidade
ambiental na cidade de Uberlandia, em Minas Gerais; Fontana et al.
(2011) avaliaram os padrdes de riqueza e de densidade de espécies
e as variaveis que afetam a assembleia de aves em Porto Alegre
(RS); e Reis et al. (2012) abordaram a questdo de como o processo
de urbanizagao afeta a riqueza de espécies de aves em Palmas (TO),
uma cidade no Cerrado do Brasil.

Antes da implementag@o de politicas de gestdo para reduzir
os impactos urbanos sobre as comunidades de aves ¢ necessario a
existéncia de estudo e conhecimento local, incluindo monitoramentos
de longo prazo (Chace & Walsh 2006). Os dados disponibilizados
neste estudo constituem a base para analises relacionando a estrutura
da assembleia de aves com diferentes niveis de urbanizagao (espago)
e com alteragdes da qualidade da matriz urbana (tempo). Além disso,
foram detectadas as espécies frequentes e abundantes na matriz
urbana, que podem ser utilizadas para monitoramentos populacionais
de longo prazo. No conjunto, os dados disponibilizados podem ser
utilizados em projetos de planejamento urbano para manter espécies,
controlar espécies e manter a diversidade de espécies de aves na
matriz urbana.

Este trabalho tem como objetivos determinar a riqueza,
composicao ¢ abundancia relativa das espécies de aves na area urbana
do municipio de Pelotas (RS), sul do Brasil, e avaliar as variagdes
sazonais da assembleia.

Material e Métodos

1. Area de estudo

O estudo foi realizado na area urbana do municipio de Pelotas
(31°46°19” S € 52°20°33” W), situado no RS, no extremo sul do Brasil
(Figura 1). O municipio esta localizado na regido geomorfologica da
Planicie Costeira, a altitude de sete metros do nivel do mar, as margens
do Canal Sao Gongalo, um canal navegavel que liga as Lagoas dos
Patos e Mirim, as maiores lagoas do Brasil. A populagdo estimada ¢ de
339.934 mil habitantes e a area que ocupa ¢ de 1609 km? (Instituto...
2007). O municipio estd inserido no Bioma Pampa, na fisionomia das
Formagdes Pioneiras (vegetacdo com influéncia fluvial e/ou lacustre)
recebendo influéncia, devido a sua proximidade, da fisionomia da
Floresta Estacional Semidecidual, situada a oeste (Instituto... 1986).
O clima de Pelotas, segundo o modelo de classificagdo climatica de
K&ppen, é do tipo Cfa (Clima Temperado Umido com Verdo Quente).
A média anual da temperatura é de 17,8 °C e a média da precipitacio
pluviométrica anual ¢ de 1366,9 mm (Embrapa 2008). No periodo do
estudo, a pluviosidade e as temperaturas médias estacionais foram
respectivamente: 329,2 mm e 19,96 °C na primavera; 323,4 mm e
22,63 °C no verao; 321,9 mm e 15,03 °C no outono; € 392,2 mm e
14,06 °C no inverno (Embrapa 2008).

2. Metodologia

Para a avaliaco da avifauna foi utilizado o método de contagem
por pontos (baseado em Bibby et al. 1992). Foram marcados 216
pontos fixos de observacdo de aves distribuidos em grupos de seis
pontos equidistantes cerca de 200 metros em ruas da malha urbana
do municipio. A distribui¢ao dos pontos foi feita em toda a malha
urbana, havendo o cuidado para que todos os graus de urbanizagao
e todos os tipos de habitats fossem amostrados, incluindo nucleo
urbano, periferia do nucleo urbano e a area periurbana. A coleta de
dados ocorreu durante doze meses, no periodo de outubro de 2007 a
setembro de 2008. Foram amostrados 12 pontos por dia e 72 pontos
por més em seis diferentes dias de coleta de dados. Desta forma, todos
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Figura 1. Localizagdo do municipio de Pelotas, Rio Grande do Sul, Brasil, e disposi¢ao da area urbana a margem da Lagoa dos Patos.

Figure 1. Location of the municipality of Pelotas, Rio Grande do Sul, Brazil, and disposition of the urban area outside the Lagoa dos Patos.

0s 216 pontos foram amostrados a cada trés meses, permitindo uma
analise estacional. Todas as observagdes foram realizadas no turno
da manha, iniciando por volta de 30 minutos apds o amanhecer.
As amostragens foram realizadas sempre pelo mesmo observador
(A.G. Sacco), que permanecia oito minutos em cada um dos pontos,
o que resultou no esfor¢o amostral de 28,8 horas em cada estagdo e
115,2 horas no ano. Os registros das aves foram visuais com auxilio
de binoculo, sendo contabilizado o nimero de contatos com cada
espécie em um raio de 50 metros em torno do observador. Foram
consideradas as vocalizagdes somente nos casos em que o contato
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visual com o individuo foi impossivel e, nesse caso, foi contabilizado
apenas um contato por espécie em cada ponto.

A assembleia de aves foi avaliada quanto a riqueza de espécies
nas estagdes e no ano e foram calculadas a abundancia relativa (AR)
e a frequéncia de ocorréncia (FO) anuais de cada espécie na amostra.
A AR ¢ a porcentagem de registros de ocorréncia de uma espécie na
amostra em relagdo ao numero total de registros de ocorréncia obtidos
e a FO ¢ a porcentagem do niimero de pontos em que cada espécie
foi registrada em relagdo ao nimero total de pontos amostrados. Para
verificar se o nimero de unidades amostrais foi suficiente para obter
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uma amostragem significativa da riqueza na area, foi construida a
curva de acumulag@o de espécies (rarefagdo baseada nas unidades
amostrais) no software PAST (versdo 2.09) (Hammer et al. 2001).

Os individuos de Passer domesticus (Linnaeus, 1758) ndo foram
contabilizados, ja que esta ¢ uma espécie extremamente abundante
em ambiente urbano, o que torna dificil sua contagem exata. Porém,
a espécie foi considerada para a analise de riqueza.

Resultados

Foram registrados 9.595 contatos de 84 espécies de aves
pertencentes a 34 familias e 14 ordens. A ordem dos Passeriformes foi
dominante em relagdo ao nimero de espécies (n=39; 46,4%), sendo
que as familias mais representativas foram Tyrannidae (n=8; 9,5%),
Emberezidae (n=6; 7,1%) e Icteridae (n=6; 7,1%). Ja em relacdo
as ordens Nao-Passeriformes destacaram-se os Ciconiformes (n=9;
10,7%), Charadriiformes (n=7; 8,3%) e Columbiformes (n=6; 7,1%)
(Tabela 1). A curva de acumulagdo de espécies ndo atingiu a assintota,
o que indica que a riqueza ¢ maior do que a que foi obtida. Porém,
o esforco foi eficiente em obter uma amostragem significativa da
riqueza de aves, pois com a metade do niimero de pontos ja havia sido
amostrado em torno de 85% do ntimero total de espécies encontradas
na area de estudo (Figura 2).
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Figura 2. Curva de acumulagao de espécies nos 216 pontos amostrais obtida
de outubro de 2007 até setembro de 2008, em Pelotas (RS), Brasil.

Figure 2. Accumulation curve of species in 216 sampling points obtained
from October 2007 until September 2008, in Pelotas (RS), Brazil.

Tabela 1. Lista das espécies de aves registradas de outubro de 2007 até setembro de 2008, na area urbana de Pelotas (RS), Brasil. Para cada espécie ¢ informado
o nimero de contatos nas estagdes e no ano, a abundancia relativa (AR) e a frequéncia de ocorréncia (FO) anuais. Nomenclatura e ordem taxondmica de acordo

com Comité Brasileiro de Registros Ornitologico (2011).

Table 1. Taxonomy list of bird species recorded from October 2007 until September 2008, in the urban area of Pelotas (RS), Brazil. For each species is reported
the number of contacts in the seasons and year, the relative abundance (AR) and frequency of occurrence (FO) annually. Nomenclature and taxonomic order

according to the Comité Brasileiro de Registros Ornitologico (2011).

. . Estac¢oes
Especies Primavera Verao Outono Inverno  Total Anual AR (%) FO (%)

Anseriformes

Anhimidae

Chauna torquata (Oken, 1816) 0 3 2 0 5 0,05 0,9
Anatidae

Dendrocygna viduata (Linnaeus, 1766) 21 0 0 23 0,24 1.4
Anas flavirostris (Vieillot, 1816) 0 0 0 3 3 0,03 0,9
Anas versicolor (Vieillot, 1816) 3 10 0 0 13 0,13 1,8
Pelecaniformes

Phalacrocoracidae

Phalacrocorax brasilianus (Gmelin, 1789) 0 0 0 3 3 0,03 0,5
Ciconiiformes

Ardeidae

Bubulcus ibis (Linnaeus, 1758) 0 18 0 0 18 0,19 1,4
Ardea cocoi (Linnaeus, 1766) 0 1 0 0 1 0,01 0,5
Ardea alba (Linnaeus, 1758) 19 5 4 16 44 0,46 7,4
Syrigma sibilatrix (Temminck, 1824) 10 6 3 7 26 0,27 5,5
Egretta thula (Molina, 1782) 9 1 3 19 32 0.33 5,1
Threskioniithidae

Plegadis chihi (Vieillot, 1817) 16 7 0 84 107 1,11 6,5
Phimosus infuscatus (Lichtenstein, 1823) 3 37 2 14 56 0,58 42
Ciconiidae

Ciconia maguari (Gmelin, 1789) 1 0 0 0 1 0,01 0,9
Moycteria americana (Linnaeus, 1758) 3 0 0 0 3 0,03 0,5
Cathartiformes

Cathartidae

Cathartes aura (Linnaeus, 1758) 13 1 4 0 18 0,18 5,6
Coragyps atratus (Bechstein, 1793) 2 0 0 2 4 0,04 0,9

X: Valores ndo quantificados
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Tabela 1. Continuag3o...
. Estacoes
Espécies Primavera Verio Outon‘i) Inverno  Total Anual AR (%) FO (%)
Falconiformes
Accipitridae
Rupornis magnirostris (Gmelin, 1788) 0 1 3 0 4 0,04 0,9
Falconidae
Caracara plancus (Miller, 1777) 7 7 2 8 24 0,25 8,3
Milvago chimachima (Vieillot, 1816) 0 0 2 2 4 0,04 1,8
Milvago chimango (Vieillot, 1816) 6 3 3 9 21 0,22 6,5
Falco sparverius (Linnaeus, 1758) 0 1 1 1 3 0,03 1,4
Gruiformes
Rallidae
Gallinula galeata (Lichtenstein, 1818) 0 2 0 3 5 0,05 3,2
Charadriiformes
Charadriidae
Vanellus chilensis (Molina, 1782) 116 82 104 123 425 4,43 31,9
Recurvirostridae
Himantopus melanurus (Vieillot, 1817) 0 22 0 0 22 0,23 0,9
Jacanidae
Jacana jacana (Linnaeus, 1766) 4 7 1 4 16 0,17 3,7
Laridae
Chroicocephalus maculipennis (Lichtenstein, 1823) 0 0 0 94 94 0,98 8,8
Chroicocephalus cirrocephalus (Vieillot, 1818) 28 2 6 39 75 0,78 3,2
Sternidae
Phaetusa simplex (Gmelin, 1789) 0 0 0 28 28 0,29 42
Sterna trudeaui (Audubon, 1838) 0 0 3 2 5 0,05 1,8
Columbiformes
Columbidae
Columbina talpacoti (Temminck, 1811) 20 70 37 39 166 1,73 36,1
Columbina picui (Temminck, 1813) 57 97 122 69 345 3,59 54,2
Columba livia (Gmelin, 1789) 353 278 320 225 1.176 12,26 58,8
Patagioenas picazuro (Temminck, 1813) 0 0 1 2 3 0,03 1,4
Zenaida auriculata (Des Murs, 1847) 4 2 8 45 59 0,61 16,2
Leptotila verreauxi (Bonaparte, 1855) 12 12 10 2 36 0,37 8,8
Psittaciformes
Psittacidae
Myiopsitta monachus (Boddaert, 1783) 320 346 292 260 1.218 12,70 49,1
Cuculiformes
Cuculidae
Guira guira (Gmelin, 1788) 46 54 23 54 177 1,84 24,5
Tapera naevia (Linnaeus, 1766) 0 0 0 1 1 0,01 0,5
Strigiformes
Strigidae
Athene cunicularia (Molina, 1782) 0 2 0 1 3 0,03 0,9
Apodiformes
Trochilidae
Florisuga fusca (Vieillot, 1817) 0 0 4 2 6 0,06 0,5
Hylocharis chrysura (Shaw, 1812) 7 18 15 40 80 0,83 29,2
Leucochloris albicollis (Vieillot, 1818) 1 4 2 0 7 0,07 3,2
Piciformes
Picidae
Veniliornis spilogaster (Wagler, 1827) 0 0 2 0 2 0,02 0,9
Colaptes melanochloros (Gmelin, 1788) 4 5 3 2 14 0,01 4.2
Colaptes campestris (Vieillot, 1818) 13 8 12 16 49 0,51 10,6

Passeriformes
Furnariidae

X: Valores ndo quantificados
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.. Estacoes
Espécies Primavera Verdo Outono Inverno  Total Anual AR (%) FO (%)
Furnarius rufus (Gmelin, 1788) 283 257 289 182 1.011 10,53 94,9
Tyrannidae
Serpophaga subcristata (Vieillot, 1817) 0 0 2 0 2 0,02 0,9
Phylloscartes ventralis (Temminck, 1824) 1 0 0 4 5 0,05 0,9
Satrapa icterophrys (Vieillot, 1818) 1 0 0 0 1 0,01 0,5
Xolmis irupero (Vieillot, 1823) 5 7 3 4 19 0,20 7.4
Machetornis rixosa (Vieillot, 1819) 55 37 165 47 304 3,17 514
Pitangus sulphuratus (Linnaeus, 1766) 510 441 436 344 1.731 18,04 99,4
Tyrannus melancholicus (Vieillot, 1819) 1 0 0 0 1 0,01 0,5
Tyrannus savana (Vieillot, 1808) 54 3 0 1 58 0,60 19.4
Vireonidae
Cyclarhis gujanensis (Gmelin, 1789) 3 0 2 0 5 0,05 2,3
Hirundinidae
Pygochelidon cyanoleuca (Vieillot, 1817) 229 70 46 124 469 4,88 59,9
Progne tapera (Vieillot, 1817) 3 10 0 1 14 0,15 0,5
Tachycineta leucorrhoa (Vieillot, 1817) 68 10 1 26 105 1,09 20,4
Hirundo rustica (Linnaeus, 1758) 0 4 0 0 4 0,04 0,9
Troglodytidae
Troglodytes musculus (Naumann, 1823) 93 65 28 57 243 2,53 50
Turdidae
Turdus rufiventris (Vieillot, 1818) 55 15 22 24 116 1,21 24,5
Turdus amaurochalinus (Cabanis, 1850) 2 2 25 25 54 0,56 14,4
Turdus albicollis (Vieillot, 1818) 0 0 3 0 3 0,03 0,5
Mimidae
Mimus saturninus (Lichtenstein, 1823) 5 0 0 1 6 0,06 0,9
Coerebidae
Coereba flaveola (Linnaeus, 1758) 5 2 12 19 38 0,40 12,5
Thraupidae
Tangara sayaca (Linnaeus, 1766) 136 15 23 65 239 2,49 52,8
Pipraeidea bonariensis (Gmelin, 1789) 1 0 0 4 5 0,05 23
Stephanophorus diadematus (Temminck, 1823) 0 0 2 0 2 0,02 0,5
Emberezidae
Zonotrichia capensis (Statius Muller, 1776) 13 5 5 12 35 0,36 5,5
Poospiza nigrorufa (d’Orbigny & Lafresnaye, 1837) 0 0 1 0 1 0,01 0,5
Sicalis flaveola (Linnaeus, 1766) 29 9 15 2 55 0,57 16,7
Embernagra platensis (Gmelin, 1789) 0 0 0 3 3 0,03 0,5
Volatinia jacarina (Linnaeus, 1766) 1 0 0 0 1 0,01 0,5
Paroaria coronata (Miller, 1776) 4 1 0 2 7 0,07 1,8
Parulidae
Parula pitiayumi (Vieillot, 1817) 1 1 2 5 9 0,09 4,2
Basileuterus culicivorus (Deppe, 1830) 2 13 3 0 18 0,19 6,5
Basileuterus leucoblepharus (Vieillot, 1817) 0 4 2 0 6 0,06 1,4
Icteridae
Icterus cayanensis (Linnaeus, 1766) 1 0 1 2 4 0,04 1.4
Amblyramphus holosericeus (Scopoli, 1786) 0 1 0 0 1 0,01 0,9
Chrysomus ruficapillus (Vieillot, 1819) 50 8 5 105 168 1,75 19,4
Pseudoleistes guirahuro (Vieillot, 1819) 2 0 0 7 9 0,09 1,4
Agelaioides badius (Vieillot, 1819) 1 9 4 1 15 0,16 32
Molothrus bonariensis (Gmelin, 1789) 224 49 58 72 403 42 36,1
Passeridae
Passer domesticus (Linnaeus, 1758) X X X X X X 95.4
Numero Total de Contatos 2.936 2.150 2.149 2.360 9.595
Numero Total de Espécies 58 56 55 61 84

X: Valores nao quantificados
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Quanto a estruturagdo da assembleia em termos de abundancia
relativa, 72 espécies (86,7%) apresentaram menos de 200 contatos;
sete (8,4%) apresentaram entre 200 e 1.000 contatos; e quatro espécies
(4,8%) apresentaram mais de 1.000 contatos. As espécies com mais
de 1.000 contatos foram Furnarius rufus (n=1.011; 10,5%), Columba
livia (n=1.176; 12,2%), Myiopsitta monachus (n=1.218; 12,7%) e
Pitangus sulphuratus (n=1.731; 18%) (Tabela 1). Durante o periodo
de um ano, foram contabilizados 5.136 contatos destas quatro
espécies, 0 que representou 53,5% do total da amostra. Considerando-
se apenas as 72 espécies da amostra com menos de 200 contatos,
46 espécies (63,9%) apresentaram menos de 20 contatos registrados e
para 26 espécies (36,1%) foram obtidos de 21 a 200 contatos. Foram
registrados apenas um individuo de Ardea cocoi, Ciconia maguari,
Tapera naevia, Satrapa icterophrys, Tyrannus melancholicus,
Poospiza nigrorufa, Volatinia jacarina e Amblyramphus holosericeu,
durante todo o periodo de amostragem (Tabela 1).

Em relagdo a frequéncia de ocorréncia das 84 espécies, 67 (78,8%)
estiveram presentes em menos do que 20% dos pontos amostrados;
sete (8,3%) espécies foram registradas entre 20 e 40% e entre 40 e
60% dos pontos; e apenas trés (3,6%) espécies foram visualizadas
entre 80 e 100% dos pontos. Nenhuma espécie obteve FO entre 60
¢ 80% dos pontos. As espécies com maior FO foram P. sulphuratus
(99,4%), Passer domesticus (95,4%) e F. rufus (94,9%). Treze
espécies foram registradas em um unico ponto fixo de observagao.

A riqueza total de aves variou de 55 a 61 espécies entre as
estagdes. O maior numero de espécies foi registrado no inverno
(n=61; 72,6%), seguido da primavera (n=58; 69%), verdo (n=56;
66,6%) e outono (n=55; 65,5%). Das 84 espécies registradas, 21
(25%) estiveram presentes em somente uma estacao, 17 (20,2%) em
duas estagdes, nove (10,7%) em trés estagdes e 37 espécies (44,1%)
estiveram presentes em todas as estagdes. No verdo de 2007/ 2008,
foram registradas 11 espécies que ndo haviam sido registradas na
primavera de 2007, por outro lado, 13 espécies presentes na primavera
2007 nao foram registradas no verao. No outono de 2008, 11 espécies
a mais foram registradas em relagdo ao verdao 2007/2008 e 12 ndo
foram registradas. No inverno de 2008, foram registradas 18 espécies
que ndo haviam sido contabilizadas no outono de 2008 e 12 espécies
nao foram visualizadas comparando-se as duas estagdes.

A estagdo em que se obteve maior abundancia relativa foi a
primavera (n=2.936; 30,6%), seguida do inverno (n=2360; 24,6%),
verao (n=2150; 22,4%) e outono (n=2149; 22,4%). As quatro espécies
de aves mais abundantes na amostra, F. rufus, C. livia, M. monachus
e P. sulphuratus, apresentaram abundancias relativas altas e
varidveis entre as quatro estagdes do ano. O niimero de individuos
contabilizados de P. sulphuratus foi maximo na primavera de 2007 e
declinou até o inverno 2008 e para as outras trés espécies a variagdo
do niimero de individuos parece ter sido aleatoria (Tabela 1).

Discussao

Os dados de riqueza obtidos em estudos que analisaram a
assembleia de aves em areas urbanas de cidades do RS e do Brasil sdo
bastante variados entre si e em relagao ao resultado do presente estudo.
No RS, foram registradas 24 espécies nos Balnearios de Tramandai
e Imbé (Ramos & Daudt 2005); 170 espécies foram registradas em
diferentes parques de Porto Alegre (Scherer et al. 2005), enquanto
132 espécies, de 43 familias, foram registradas considerando toda a
malha urbana da cidade (Fontana et al. 2011); 170 espécies foram
contabilizadas em uma area verde em Caxias do Sul (Silva 2006) e
34 espécies de aves foram amostradas em Uruguaiana (Paetzold &
Querol 2008). No Brasil, os estudos realizados em cidades foram
concentrados em areas verdes, como parques, remanescentes florestais
e entorno de lagos. Como exemplos podem ser citados os estudos
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realizados em Maringa (PR), com 144 espécies de aves registradas
(Kriigel & Anjos 2000); Vitoria (ES), com 120 espécies contabilizadas
(Simon et al. 2007); Uberlandia (MG), no Parque Municipal do Sabia,
onde foram registradas 149 espécies (Franchin & Margal Junior
2004), sendo que na mesma cidade foram registradas 66 espécies de
aves quando o levantamento foi realizado em avenidas (Torga et al.
2007); Ipatinga (MG), com 57 espécies amostradas (Fuscaldi &
Loures-Ribeiro 2008) e Ipora (GO) com 70 espécies contabilizadas
(Silva & Blamires 2007). Riquezas de aves menores do que a obtida
em Pelotas foram registradas em trabalhos realizados em cidades
situadas em latitudes maiores no Uruguai e na Argentina. Na cidade
de Mar del Plata, foram constatadas 31 espécies (Leveau & Leveau
2004); em Buenos Aires, foram registradas 49 espécies (Faggi &
Perepelizin 2006); e na cidade de Mendoza, foram contabilizadas
63 espécies (Gomez 2000).

A comparacao de dados de riqueza total obtidos em estudos
realizados em diferentes pontos geograficos apresenta uma série de
dificuldades relacionadas ao fato da riqueza ser uma caracteristica de
assembleias condicionada por multiplos fatores. A riqueza de aves
em ambiente urbano pode ser influenciada, em primeiro lugar, pela
latitude, ou seja, a posicao geografica da cidade, e por caracteristicas
regionais como a altitude, geomorfologia e vegetaco caracteristica.
Clergeau et al. (2006) estudaram os efeitos da urbanizagdo na avifauna
em 19 cidades da Italia, Franca ¢ Finlandia selecionadas ao longo
de um gradiente de latitude. O ntimero de espécies foi analisado
em um gradiente de urbanizagdo para todas as cidades, incluindo
trés diferentes setores. Os autores concluiram que a latitude explica
89% das diferengas na riqueza encontradas no setor periurbano,
mas somente 52% no setor central. Estes dados demonstram que
apesar da latitude influenciar a riqueza de espécies em areas urbanas,
seu efeito é atenuado pela urbanizagdo. Em segundo lugar, podem
exercer influencia o tamanho da cidade, sua heterogeneidade em
termos de habitas e micro-habitats e a qualidade e heterogeneidade
dos habitats de entorno. Por exemplo, Leveau & Leveau (2006)
trabalharam em trés cidades costeiras de diferentes tamanhos na
Argentina, obtendo a maior riqueza total de espécies (n=14) na menor
cidade (Miramar), onde também foi maior a riqueza e abundancia de
espécies ndo associadas ao homem. A diferenga no esforgo amostral
também pode ser um fator determinante para explicar a varia¢ao nas
riquezas observadas em areas urbanas, assim como as diferengas na
metodologia aplicada e a questdo enfocada no trabalho.

Desta forma, quando o objetivo ¢ discutir a riqueza de espécies
da matriz urbana de uma cidade ¢ mais apropriado a comparagao
com dados de estudos realizados no seu entorno ou na regido, que
podem esclarecer quantas espécies foram perdidas com a urbanizacdo
e, principalmente, quantas espécies presentes na regido suportam
diferentes graus de urbanizago. As 84 espécies de aves contabilizadas
neste estudo representam 12,7% das aves listadas para o RS por
Bencke et al. (2010) e 21,8% das 385 espécies de aves presentes na
porgao brasileira do Bioma Pampa (Bilenca & Miilarro 2004). Através
destas comparagdes percebe-se que a riqueza de aves na area urbana
de Pelotas ¢ alta, principalmente quando consideramos que se trata de
uma pequena area geografica, com grau de urbanizagdo e ocupagao
humana relativamente altos. Além disso, deve-se considerar que a
area onde a cidade de Pelotas esta inserida tem um longo historico
de colonizagdo, destruicdo e alteracao de habitat, ou seja, ja deve ter
ocorrido um processo historico de perda de espécies.

Quando se trata da distribuicdo de aves em areas urbanas
tanto a escala espacial local quanto a de paisagem sdo importantes
(Melles et al. 2003), apesar de alguns estudos apresentarem evidéncias
de que a paisagem de entorno (periurbana) seja menos importante
do que caracteristicas locais na determinagdo da riqueza de aves
(Clergeau et al. 2001). A riqueza de espécies relativamente alta
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na matriz urbana de Pelotas pode ser influenciada positivamente
pelo entorno bastante diversificado da cidade, o qual ¢ composto
por um mosaico de diferentes paisagens, incluindo areas utilizadas
para a agropecuaria, principalmente plantacdo de arroz, criagdo de
gado e silvicultura, habitats lacustres extensos e relativamente bem
preservados e resquicios de campos, banhados e florestas nativas.
Esses diferentes habitats podem manter populagdes estabelecidas de
uma gama muito diversificada de espécies, cujos individuos podem
circular pela matriz urbana, principalmente em areas periféricas.
Outra possibilidade ¢ que certas espécies de entorno tenham também
populagdes estabelecidas em areas suburbanas e periurbanas, onde
encontram abrigo, alimento e sitios para nidificagao.

Por outro lado, a riqueza ¢ a diversidade de aves na cidade
de Pelotas podem estar sendo influenciadas negativamente por
atributos locais do habitat. Pelotas possui um niimero muito reduzido
de pragas, ndo possui parques, reservas de vegetacdo nativa e
lagos e, aparentemente, a arborizagdo urbana ndo ¢ significativa,
principalmente nas zonas centrais e suburbanas, ponto que deve ser
investigado qualitativamente e quantitativamente. As aves respondem
a composicdo e estrutura da vegetagdo e areas urbanas que mantém
as caracteristicas da vegetacdo nativa retém mais espécies nativas
de aves que as que ndo mantém (Chace & Walsh 2006). Em estudo
realizado em Mar Del Plata, na Argentina, Leveau & Leveau (2004)
constataram que a riqueza, a abundancia e a diversidade de aves sdo
maiores em areas suburbanas e sdo significativamente correlacionadas
com a propor¢ao de arvores, arbustos e gramados. Muitas espécies
vegetais utilizadas na area urbana de Pelotas sdo exdticas, o que
também pode exercer efeitos sobre a assembleia de aves. White et al.
(2005) avaliaram quatro diferentes tipos de habitats na area urbana
de Melbourne, na Autrélia, incluindo parques com vegetagao nativa
remanescente, ruas com vegetacdo nativa, ruas com vegetacao
exOtica e ruas em areas residenciais recentes sem vegetacdo madura.
A riqueza e a abundancia foram menores nas ruas arborizadas com
espécies exoticas e recém urbanizadas do que em parques e ruas com
espécies nativas. Além disso, ha menos aves introduzidas em parques
e ruas com vegetacdo nativa do que em ruas arborizadas com espécies
vegetais exoticas e ruas de bairros recentes.

Durante os 12 meses de monitoramento foram contabilizados
quase 10.000 registros de aves, o que pode ser considerado um niimero
bastante alto para area urbana. Esse resultado condiz com o padrao ja
observado em outros estudos que descrevem que a biomassa de aves
¢ maior em areas urbanizadas (Chace & Walsh 2006). A assembleia
de aves de Pelotas caracteriza-se também pela dominancia em termos
numéricos de poucas espécies que apresentaram FO extremamente
altas, principalmente F. rufus, C. livia, M. monachus e P. sulphuratus.
Varios outros estudos ja haviam constatado sua presenca em altas
abundancias em cidades na regido Neotropical (Jebai et al. 2009,
Leveau & Leveau 2004, Ruszczyk et al. 1987). Columba livia é
uma indicadora de qualidade ambiental negativa, pois foi encontrada
em maior abundancia em areas mais intensamente urbanizadas,
com maior movimentagdo de pessoas e veiculos na area urbana de
Uberlandia, Minas Gerais, sudeste do Brasil (Amancio et al. 2008).
Pitangus sulphuratus apresenta ampla distribui¢do em todos os niveis
de urbanizagdo da cidade de Porto Alegre (RS) e sua abundancia ¢
maior na area central e urbanizada da cidade, onde representa mais
de 80% das aves registradas. Em 4areas periféricas da cidade, com
baixo grau de urbanizagdo, sua abundancia ¢ menor que 40% das
aves contabilizadas (Ruszczyk et al. 1987). Porém, em Uberlandia,
apesar de ser considerada uma espécie abundante, sua frequéncia
ndo possui correlacdo com indicadores de urbanizagdo (fluxo de
pessoas e veiculos) (Amancio et al. 2008). Ja F. rufus apresenta
sua distribuicdo em Porto Alegre relacionada com areas com graus
menores de urbanizagio, situadas em torno do nucleo intensamente
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urbanizado, onde sua frequéncia ¢ menor do que 10% dos registros
obtidos (Ruszczyk et al. 1987). A existéncia de varias espécies
vegetais frutiferas, muitas destas exoticas, presentes nas calgadas,
jardins e pomares, atraem espécies frugivoras como M. monachus
(observagdo pessoal das autoras), que foi a segunda espécie mais
abundante em Pelotas.

Estas quatro espécies, juntamente com P. domesticus, cuja
abundancia e FO sdo altas (A.G. Sacco, F.B. Bergmann & A.M. Rui,
dados ndo publicados), dominam a assembleia de aves de Pelotas em
termos quantitativos. O niimero de individuos de pardais presentes
em area urbana em Pelotas ¢ tdo elevado que nao foi possivel
realizar uma contagem exata, apenas uma estimativa de nimero de
individuos dentro de intervalos de abundancia. Fontana et al. (2011)
relatou padrao semelhante para Porto Alegre (RS), onde pardais
(Passer domesticus) e pombas (Columba livia) sdo as espécies
com o maior numero de individuos registrados, sendo que espécies
introduzidas representam 40% do total dos individuos na amostra.

Por outro lado, 72 espécies tiveram menos do que 200 contatos
registrados e 67 espécies ocorreram em menos do que 20% do total
de pontos amostrados, podendo ser consideradas raras na matriz
urbana de Pelotas. Os dados indicam que estas espécies possuem
distribuicao heterogénea, estando, provavelmente, restritas em areas
com grau de urbanizacdo menos intenso ou a micro-habitats raros
em areas urbanas, que oferecem recursos como alimento, abrigo e
locais para nidificagdo. Outro conjunto de espécies raras na amostra
¢ composto por espécies abundantes no entorno de Pelotas que
circulam ocasionalmente pelo ambiente urbano ou utilizam as bordas
menos urbanizadas deste como, por exemplo, 4. cocoi, C. maguari,
T. naevia e P. nigrorufa (observagio pessoal das autoras), as quais
tiveram apenas um individuo visualizado.

A questdo dos fatores que determinam a persisténcia ou nio e
abundancia de espécies de aves em habitats urbanos tem sido abordada
em alguns estudos (Bonier et al. 2007, Croci et al. 2008). Bonier et al.
(2007) testaram a hipotese de que aves urbanas tem tolerancia
ambientais amplas (definida como a habilidade de sobreviver e
reproduzir no habitat) em relag@o a seus congéneres rurais utilizando
a distribuicdo altitude e latitudinal durante o periodo reprodutivo
para a andlise. Os autores concluiram que aves urbanas possuem
tolerancia ambiental ampla em relacdo a espécies filogeneticamente
proximas que ocorrem em apenas em area rurais. Segundo os autores,
a flexibilidade no comportamento, fisiologia e ecologia podem
contribuir para a habilidade de aves urbanas tolerarem uma ampla
gama de condi¢des ambientais, incluindo habitats alterados. As
quatro espécies mais abundantes e amplamente distribuidas na matriz
urbana de Pelotas se encaixam nessas caracteristicas, ja que possuem
ampla distribuicdo geografica (Belton 2004), ocorrendo em regides
com condi¢des ambientais muito distintas, com disponibilidade de
recursos muito variados.

Quanto a sazonalidade, a riqueza total das aves foi pouco variavel
entre as estagdes do ano. A maior riqueza de espécies no inverno
(n=61) pode ser explicada pela presenca de espécies aquaticas,
como Phalacrocorax brasilianus, Chroicocephalus cirrocephalus
e Phaetusa simplex, que podem estar presentes na cidade devido a
disponibilidade de abrigo ou alimento. A alta riqueza na primavera
(n=58) era um resultado esperado, j& que nesta estacdo existe maior
disponibilidade de recursos e ¢é a época em que as aves estdo mais
ativas devido a temporada de reprodug¢ao, tendo maior probabilidade
de serem registradas. Também estiveram presentes algumas
espécies migrantes, como Hirundo rustica, Mycteria americana e
Tyrannus melancholicus (Belton 2004). Na primavera, também houve
o maior numero de contatos registrados (2.936), o que corresponde a
30% do total, incremento relacionado a um aumento real do nimero
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de individuos nas populagdes, com o nascimento e recrutamento de
filhotes.

A composi¢do da assembleia de aves no que se refere a presenca e
auséncia de espécies entre as estagdes foi variavel. Este resultado pode
ser atribuido ao fato de que algumas espécies permanecem na area
urbana em apenas parte do ano, mas também a probabilidade baixa
de individuos de espécies raras e de individuos de espécies residentes
apenas no entorno da cidade serem visualizados. Porém, apenas um
estudo incluindo varios anos de monitoramento poderia esclarecer o
real padrdo de composi¢ao da assembleia. Das 37 espécies presentes
em todas as estagdes do ano, para 16 espécies foram contabilizados
mais do que 100 individuos e apenas para 11 espécies foram
contabilizados mais do que 200 individuos. A identificagdo destas
espécies residentes, abundantes e com frequéncias de ocorréncia
altas na matriz urbana ¢ de extrema importancia, ja que elas podem
possuir potencial como indicadoras da qualidade do habitat urbano
e de diferentes niveis de urbanizagdo (Amancio et al. 2008). O
estabelecimento de programas de monitoramentos populacionais
de longo prazo de espécies de aves torna possivel a detecg¢do de
alteragdes na qualidade da matriz urbana em diferentes escalas
espaciais e temporais.

A assembleia de aves da cidade de Pelotas apresentou riqueza
representativa se comparada com a regido, porém poucas espécies
sdao realmente abundantes ¢ bem distribuidas. Esse padrdo pode
ser reflexo da baixa qualidade e heterogeneidade da matriz urbana,
que possui poucas pragas, parques, ndo possui areas de reserva de
vegetacao nativa, nem lagos e possui baixo grau de arborizagao nas
ruas ¢ avenidas. Porém, deve ser realizada uma analise qualitativa
e quantitativa das caracteristicas da matriz urbana para verificar
sua influéncia sobre a assembleia de aves. A¢des para promover o
incremento da diversidade e abundancia de aves em ecossistemas
urbanos devem ser aplicadas em diferentes escalas espaciais, como
as paisagens do entorno da cidade, na propria cidade, em setores da
cidade e em propriedades particulares. Entre as recomendagdes mais
especificas para a promogéo da diversidade urbana estao incluidos o
plantio de arvores ¢ arbustos, a disponibilizagado de ninhos artificiais e
comedouros para passaros, a regulacdo do comportamento humano e
a criagdo, restauracdo e manejo de areas naturais (Savard et al. 2000).
No caso de Pelotas, programas de arborizagao urbana com espécies
nativas, criagdo de areas verdes, preservagdo de areas imidas na area
urbana e no seu entorno, provavelmente, seriam efetivas.
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Abstract: Physalis angulata is native to South America. In Brazil is popularly known as camapti, baldozinho,
jua-de-capote, bucho-de-ra, camambu, mata-fome, bate-testa and balao-rajado. Even being a species with wide
ecological adaptation the studies on pest insects associated with these plants are incipient. Thus, this study reports
for the first time the occurrence of stink bugs Edessa meditabunda on plants P. angulata in the Amazon region.
Keywords: insect-pest, plant-reservoir, stink bug wing-black, Neotropical region.

KRINSKI, D. Physalis angulata L. (Solanaceae): uma potencial planta hospedeira de percevejos Edessa
meditabunda F. (Hemiptera, Pentatomidae). Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/
pt/abstract?short-communication+bn02113022013

Resumo: Physalis angulata é nativa da América do Sul. No Brasil ¢ popularmente conhecida como camapu,
baldozinho, jua-de-capote, bucho-de-rd, camambu, mata-fome, bate-testa e baldo-rajado. Mesmo sendo uma
espécie com ampla adaptacdo ecolodgica, os estudos sobre a presenga de possiveis insetos pragas associados a
estas plantas sdo incipientes. Desta forma, este trabalho relata pela primeira vez a ocorréncia de percevejos Edessa
meditabunda em plantas de P. angulata na regido amazonica.

Palavras-chave: inseto-praga, planta reservatorio, percevejo asa-preta, regido Neotropical.
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Physalis angulata: a potential host-plant of stink bugs Edessa meditabunda

Introduction

The genus Physalis L. (Solanaceae) is originating from the
Andes, with tropical cosmopolitan distribution, occurring from
southern North America to South America, with centers of diversity
in Mexico, United States and Central America (Fischer & Martinez
1999, Silva & Agra 2005). For Brazil, are recognized 11 species of
Physalis (D’ Arcy et al. 2005), with distribution in the various regions
of the country, especially in the Amazon and the Northeast, where are
found six species. The majority of species is wild, but some species
are cultivated in countries such as Colombia, Mexico, China, Japan
and recently in Brazil. These countries has as main consumer market
the European countries, mainly of fresh fruits, because its fruits are
used as food and also in pharmaceutical industry (Thomé & Osaki
2010, Lorenzi and Matos 2002, Florez et al. 2000).

Physalis angulata (Linnaeus 1753) is native to South America
and in Brazil is popularly known as camapu, baldozinho, jua-
de-capote, bucho-de-rd, camambu, mata-fome, bate-testa and
baldo-rajado (Muniz et al. 2011) . Even being a species with wide
ecological adaptation, information about their cultivation still is
scarce (Muniz et al. 2011, Guimaraes et al. 2010, Lima et al. 2006,
Briguenti & Madeira 2007). This characteristic is contrasting, mainly
because P. angulata is a species widely used in popular medicine as
anti-coagulant, anti-leukemic, anti-mutagenic, anti-inflammatory,
anti-spasmodic, antiseptic, analgesic and treatment of diabetes, among
others (Lin et al. 1992, Chiang et al. 1992) thus, was expected that
more information about their cultivation were available.

Still, Lopes et al. (2006) report that researchs with several
species of genus Physalis has increased considerably, reflecting
its importance to the basic sciences such as Botany, Chemistry,
Pharmacology, Toxicology and Genetics. However, studies on inscect
pests associated with these plants are incipient (Maia et al. 2009).
Therefore, knowledge and identification of species that may cause
damage the culture of the cutleaf groundcherry are important to
define efficient methods of control, since plants of P. angulata may
be acting as a refuge for insects pest during the off-season. Thus, this
study reports for the first time the occurrence of stink bugs Edessa
meditabunda (Fabricius) (Hemiptera, Pentatomidae) in P. angulata
plants in the Amazon region.

Material and Methods

Sampling of stink bugs E. meditabunda was conducted manually
in plants of the cutleaf groundcherry (P. angulata) between January
and March 2012, on the farm Florentino, municipality of Novo
Progresso, Para State (7° 7°45.59” S and 55° 23°20.99” W). Samples
of stink bugs were made in plants located on the edges of rice and
soybeans crops. To obtain the data, weekly ten plants were randomly

selected, in which it was collected and recorded the quantities and
sites of adults, nymphs, and egg masses of E. meditabunda.

Results and Discussion

Atotal of 848 adults, 325 nymphs and 41 egg masses (6 postures
parasitized by microhymenopteran) of E. meditabunda was collected
(Figure 1). It was observed that nymphs are associated with branches
of P angulata, while adults were observed on branches and fruits, and
egg masses only in leaves, furthermore, the fluctuation of different
developmental stages during sampling followed the same pattern
(Figure 2). The mean values and standard error of adults, nymphs and
egg masses found in each week’s collection are presented in Table 1.

Although the cultivation of cutleaf groundcherry to be a newness
in Brazil, there are reports of insects that cause damage to some
species of Physalis, being that most of pest belonging to the order
Hemiptera and Lepidoptera. However, the presence of E. meditabunda
in Physalis plants only been recorded in Argentina for Physalis
peruviana (Linnaeus 1763) (Bado et al. 2005). Other stink bugs
are reported for P. peruviana, as Edessa rufomarginata (De Geer,
1773), Euschistus heros Fabricius 1974, Dichelops furcatus Fabricius
1775, Prepos sp., Orius sp., Dicyphus curcubitaeus (Spinola, 1852),
Phithia picta (Drury, 1770), and Arvelius albopunctactus (De Geer,
1773), being that the last three were also recorded for Physalis
ixocarpa Brot. ex Hornem., 1819 (Bado et al. 2005, Rufato et al.
2008, Silva et al. 2009).

According to Silva et al. (2009) the stink bugs E. rufomarginata
and P, picta showed higher frequency of damage to crops P. peruviana
in various regions of Rio Grande do Sul State, Brazil. The damage
caused by E. rufomarginata occur due to sucking of sap made in the
branches, causing yellowing and sometimes the thickening the stem,
and necrosis of leaf tissue. In South America, some species of stink
bugs feed on several plants important for the economy (Panizzi et al.
2000) and E. meditabunda is one of these pests, being recorded in
various plants, including squash, chicory, lettuce, cotton, rice, potato,
eggplant, beet, boldo, camapu (cape-gooseberry); chayote, citrus, pea,
tobacco, sunflower, cassava, melon, pepper, chili , soybean, rattlepod
and tomato (Costa & Link 1974, Buzzi & Miyazaki 1999, Lima &
Racca-Filho 1996, Lourengao et al. 1999, Panizzi 2002, Bado et al.
2005, Gongalves et al. 2008, Golin et al. 2011, Krinski et al. 2012,
Krinski & Pelissari 2012, Krinski 2013), generally with reports of
economic damage.

Considering, as reported by Lopes et al. (1974), the importance of
knowledge of the host plants of a particular group of insects for studies
of bio-ecology, population dynamics and predicting the appearance
of new pests, and especially for its applicability in agriculture in
general, data that report the occurrence stink bug E. meditabunda
in plants of P. angulata are really relevant because this information

Figure 1. Edessa meditabunda in plants of Physalis angulata, Novo Progresso, Para State, Brazil, January-March 2012. (A) egg shells surrounded by nymphs
of first instars, (B) egg masses parasitized and one parasitoid (C) Adult on the cutleaf groundcherry fruit.
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Figure 2. Fluctuation of adults, nymphs and egg masses of Edessa meditabunda found in Physalis angulata during the sampling period in Novo Progresso,

Para State, Brazil, January-March 2012.

Table 1. Total number and mean of adults, nymphs and egg masses of stink bugs Edessa meditabunda collected in Physalis angulata, Novo Progresso, Para

State, Brazil, January-March 2012.

Dates of samplings of stink bugs

Stages 28/jan/12 03/feb/12 10/feb/12 17/feb/12 24/feb/12 02/mar/12 09/mar/12
mean + SE! mean + SE mean + SE mean = SE mean = SE mean = SE mean + SE
(total) (total) (total) (total) (total) (total) (total)

Adults 48+0.44 22.6 +5.47 122+1.97 10.7+£1.25 20.00 £5.18 8.50+1.76 6.00 +2.61
(48) (226) (122) (107) (200) (85) (60)

Nymphs  2.30+0.79 7.00 +£1.65 540+1.27 3.6+0.58 7.00 +£0.98 4.10+1.39 3.10+0.64
(23) (70) (54) (36) (70) (41) (1)

Egg 0.50+0.27 1.7+ 0.86 0.00 +£0.00 0.20+0.13 1.00 £ 0.45 0.10+0.10 0.00 £ 0.00
masses (7) 17) (0) (1) (13) 2) (0)

'standard error (SE).

can be used by producers who cultivate this species. The results of
this paper are also important for farmers who grow other crops of
agronomic interest, since P. angulata is presented as a host plant of
stink bug E. meditabunda and can provide shelter for these insects
during the off-season of various crops of economic interest.
Furthermore, because is common to find P. angulata in almost
all Brazilian territory, often associated with crops, fruit orchards,
gardens and vegetable gardens, this species has been considered as
weed (Pittelkow et al. 2009). Then, due this characteristic of invasive
plant, the knowledge of insects that occur in cutleaf groundcherry,
such as E. meditabunda for example, may assist in pest management
strategies, since P. angulata may be acting as a plant-reservoir of
insects pests, especially when is considered plant cycle , which can

http://www.biotaneotropica.org.br

pass the nine months (Lorenzi 2000, Braga 1976, Cruz et al. 2009,
Freitas et al. 2002).

So, this record of E. meditabunda indicates that plants of
P. angulata may represent an important site for breeding and feeding
these stink bugs. Therefore, we suggest that additional studies on the
biology, ecology and morphology of immature of E. meditabunda be
realized in cutleaf groundcherry.
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DE LAZARI, P.R., SANTOS-FILHO, M., CANALE, G.R. & GAIPEL, M.E. Flood-mediated use of habitat by
large and midsized mammals in the Brazilian Pantanal. Biota Neotrop. 13(2): http://www.biotaneotropica.
org.br/v13n2/en/abstract?article+bn02713022013

Abstract: The Brazilian Pantanal comprises a mosaic of forest and field environments harbouring a rich community
of large and midsized mammals that are adapted to the annual hydrological cycle. Here we evaluated richness
and composition of large and midsized mammals inhabiting forested and open habitats affected by yearly floods
in the Pantanal in Caceres from October 2009 to September 2010. We compared these communities in marshes,
dry forests and riparian forests based on 640 camera-traps.nights, sights, tracks, faecal samples and interviews.
We also compared results in a private land (Descalvados Farm) and in a protected area (Taiama Ecological
Station). In total, we sampled 26 large and midsized mammals, including five threatened and two near threatened
species. Jaguars, collared peccaries and red-brocket deers were the only mammals recorded at all habitat types,
while eleven species were recorded exclusively in one of the habitats. We identified a heterogeneous use of the
habitat by the animal community surveyed in all three habitats during the wet and dry season. Furthermore,
precipitation and river level affected the use of dry forests and marshes isolated from dry forests. Finally, 62%
of large/midsized mammal species present in the surveyed region recorded outside the reserve; therefore, we
recommend conservation actions to protect those species and also to preserve unprotected dry forests.
Keywords: species richness, composition, floods, conservation, use of space.

DE LAZARI, PR., SANTOS-FILHO, M., CANALE, G.R. & GAIPEL, M.E. Uso do habitat por mamiferos
de médio e grande porte influenciado por inundacdes no Pantanal brasileiro. Biota Neotrop. (13)2: http://
www.biotaneotropica.org.br/v13n2/pt/abstract?article+bn02713022013

Resumo: O Pantanal brasileiro ¢ formado por um mosaico de ambientes florestados e campestres, abrigando uma
rica comunidade de mamiferos de médio e grande porte adaptados ao ciclo hidroloégico anual. Nos avaliamos a
riqueza e composi¢ao de mamiferos de médio e grande porte em habitats florestados e campestres afetados pelas
inundagdes anuais no Pantanal de Caceres ente outubro/2009 e setembro/2010. Comparamos as comunidades em
Campos Inundaveis, Matas Secas e Matas Riparias com base em 640 armadilhas-fotograficas.noite, avistamentos,
pegadas, amostras fecais e entrevistas. Nos também comparamos os resultados em uma area privada (Fazenda
Descalvados) e em uma area protegida (Estacdo Ecologica Taiama). No total, foram registradas 26 espécies de
mamiferos de médio e grande porte, incluindo cinco espécies ameagadas de extingdo e duas quase ameagadas.
Ongas-pintadas, catetos e veados-mateiro foram os inicos mamiferos registrados em todos os habitats, enquanto
que 11 espécies foram registradas em apenas um tipo de habitat. Identificamos diferenga quanto ao uso dos
habitats entre os trés tipos de habitats durante a estagdo seca e chuvosa. Além disso, a precipitagdo e o nivel do
rio afetaram o uso da Mata Seca e Campos Inundaveis isolados das Matas Secas. Por fim, 62% das espécies foram
registradas fora da reserva, por isso, recomendamos a¢des de conservagdo para proteger as espécies e também
para preservar as florestas secas desprotegidas.

Palavras-chaves: riqueza de espécies, composi¢do, inundagoes, conservagdo, uso do espago.
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Use of habitat by large mammals in the Pantanal

Introduction

The Brazilian Wetlands (Pantanal) is known worldwide for
its extraordinary wildlife, especially regarding mammals, where
174 species are recorded (Alho et al. 2011). The Pantanal plays an
important role in the biological diversity maintenance, as it comprises
a diverse complex of natural habitats offering opportunities for
several animal species to forage, feed and reproduce (Alho 2008).
Nevertheless, the Pantanal is highly under-sampled and even basic
information such as species occurrence and distribution, area of
occupancy and use of space by large and midsized mammals are
fairly unknown (Rodrigues et al. 2002).

The Pantanals’ landscape comprises a mosaic of fields and prairies
surrounded by forested areas seasonally flooded (Nunes da Cunha
& Junk 2009, Alho et al. 2011). Its annual hydrological cycle leads
to severe changes in this landscape, causing seasonal contraction
of habitats due to floods covering a large land extension. Some
mammals are better adapted than others to explore flooded and/or
dry land (Mamede & Alho 2006, Alho 2008), in addition forested
habitats are generally laid at higher elevations and are used as a refuge
during flood peaks (Desbiez et al. 2010). Consequently, habitats are
differently used by distinct species, and species abundance and/
or population distribution are influenced by these environmental
variations (Desbiez et al. 2009, Alho & Sabino 2011, Alho & Silva
2012).

Density of large and midsized mammals are known to increase
in marshes during the dry season (Alho 2008), but only qualitative
information were collected so far and little is known about the use of
other environments. Understanding the variation in the use of space
by large and midsized mammals in this mosaic of vegetation types is
fundamental to the comprehension of the effects of flood seasonality
over the community structure (Phillips et al. 2004).

Here we aimed to evaluate the richness and composition of
large and midsized mammals in one protected and one private
area comparing three distinct vegetations in the Pantanal. Also,
we highlight the importance of understanding use of space by this

community and applications to management and conservation of
the species.

Material and methods

1. Study area

This study was conducted at the watershed of Paraguay River
basin at the municipality of Caceres, state of Mato Grosso, in two
areas: a private land, Descalvados Farm (16°43°S and 57° 44’ W),
and a protected area, Taiama Ecological Station (reserve) (16° 50°S
and 57° 35° W) (Figure 1).

The most common vegetation at the study region is cerrado,
followed by prairies and marshes, dry forests and riparian forests
are also present (Silva et al. 2000). Climate is characterised by
two seasons (wet and dry) with average annual temperature of
25 °C (Calheiros & Fonseca Jinior 1996). During the wet season
(October — March), average precipitation is between 1200 to 1300
mm (Cadavid Garcia 1984, Mamede & Alho 2006), and at the study
area it may vary from 700 to 1600 mm year-round (Neves 2006).

2. Habitat types

In the Pantanal, forests and fields (prairies and marshes) are
affected by annual floods. The study area is located on a flat region
yearly affected by floods, called Alluvial Floodplain (Pinto 1986).
Subtle differences in the topographic gradient of these two areas are
reflected in distinct river level (Silva 2010), area flooded and flood
duration (Agéncia... 2004), generating a complex landscape with a
diverse land cover (Nunes da Cunha & Junk 2009). The reserve is
mainly covered by marshes and riparian forests, while the private
land is covered by both and also by dry forests. Here we sampled
these three vegetation types.

Dry forests are deciduous forest with variable levels of leaf-drop
during the dry season; it lays on dry grounds in interfluvial areas
with nutrient-rich soils (Ribeiro & Walter 1998). Riparian forests are
always associated to river borders fairly common in the floodplains,
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Figure 1. Map with the location of the study areas :Descalvados Farm (private land) and Taiama Ecological Station (reserve), located both sides of the river
Paraguay municipality of Céceres, MatoGrosso state - Pantanal. Data were collected from October 2009 to September 2010.
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totally flooded during the wet season (Instituto... 1992). Finally,
marshes are open lands generally present between forested lands,
with high abundance of grass and Cyperaceae, totally flooded during
the wet season (Silva et al. 2000).

3. Data collection

Confirmation of the presence of large and midsized mammals
was based on sights of animals, tracks and faecal samples, five
interviews with local residents and camera-trap records (Triginus
6.0D). The association of several surveying methods allows us to
improve detectability of elusive species and also species with different
ranging patterns (Voss & Emmons 1996, Santos 2003, Trolle 2003).

We evenly surveyed study sites from October 2009 to September
2010, comprising dry and wet season, and summing 80 surveying-
days. Animal sightings, tracks and faecal samples were recorded while
walking on trails and dirty roads, also while installing/monitoring
camera-traps or moving from one vegetation type two another by boat.
Semi-structured interviews were conducted with local residents using
colour plates of local fauna. Ecologically-similar African mammals,
known not to occur in the region, were also shown to identify type II
errors (Canale et al. 2012). Eight camera-traps were installed in each
vegetation type at 40 cm from the ground, turned on 24h/day for 10
days, and monitored for battery changes, baits (dog-food, salt and
maize) replacement and animal photos every three days. Animal trails
and places with abundant tracks and faecal samples were selected
for camera installing; in total, we surveyed seven sites of riparian
forest, six sites of dry forest and eight sites of marshes. River level
was recorded every month from a specific ruler placed at both study
areas by the Brazilian Navy, precipitation data was collected by the
National Institute of Meteorology (INMET).

4. Data analysis

We used non-parametric statistics, as variables did not fit to a
normal distribution, to compare species richness among the three
vegetation types (Kruskal-Wallis one-way analysis of variance),
and also to compare species richness between seasons (Wilcoxon
rank-sum test). Spearman’s correlations were conducted to verify
the relation between species richness and precipitation and river
level. We used a distance-based approach to verify similarity in
species composition between study areas, using a NMDS based on
a Jaccard similarity matrix. An analysis of similarity (ANOSIM)
was carried out to evaluate the difference in species composition
between the private land and reserve. Analyses were conducted using
R-statistics (R Development... 2008). Species recorded exclusively
by interviews and/or in aquatic environment were not considered in
statistical analysis.

Results

Based on all sampling methods (including interviews), we
recorded 26 large and midsized mammal species, in seven orders
and 15 families (following Wilson & Reeder 2005) in our study
areas, (Table 1) (N = 26 species by interviews, 11 species by camera
trap, 3 species by faecal samples, 10 species by tracks, 13 species
by sightings). Seven species are considered threatened of extinction
(following International... 2012), representing 26% of large and
midsized mammals recorded for our study areas. Two threatened
species, lowland tapir (7apirus terrestris) and Southern three-banded
armadillo (Tolypeutes matacus), were recorded outside the reserve,
but not inside it. Furthermore, only 38% (N = 10 spp) of large/
midsized mammals were recorded inside the reserve.

For statistical analysis we considered 640 camera-trap.
nights, sights, tracks and faeces records; summing 20 large and
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midsized mammal species recorded. Pteronura brasiliensis, Lontra
longicaudis, Coendou prehensilis, Tamandua tetradactyla, Sapajus
cay and Aotus azarae were recorded exclusively by interviews and/
or in aquatic environment; their arboreal/aquatic habits precluded
pictorial records, thus we could not determine the use of habitats
(marsh, dry forest and riparian forest) by these species and they were
not considered in statistical analysis. There was no difference of
species richness between seasons (=31, p=0.1210). Precipitation
(mm/month) and river level (m) were positively correlated to species
richness in the dry forests (precipitation: 720 = 0.83, p = 0.04; river
level: rho = 0.77, p = 0.04); both were also negatively correlated to
species richness in marshes (precipitation: rho = -1, p > 0.001; river
level: rho = -1, p > 0.001). Species richness in the riparian forests
was correlated to neither. Richness of large/midsized mammals was
higher at the private land than at the reserve (W =91.5, p = 0.007),
reaching nineteen and four species for each area, respectively
(Table 1) (interviews excluded).

Jaguar (Panthera onca), red brocket deer (Mazama americana)
and collared peccary (Pecari tajacu) were the only species recorded
at all three habitat types. Six species were located only in dry
forests (T matacus, C. paca, P. cancrivorus, N. nasua, T. pecari,
M. gouazoubira), also four species were exclusively observed
in riparian forests (E. barbara) and marshes (D. novemcintus,
E. sexcinctus, C. thous) when they were adjacent to dry forests in
the private land. In addition, the giant anteater (M. tridactyla) was
observed only in riparian forests inside the reserve (Table 1).

In general, species richness was not different among vegetation
types (Kruskal-Wallis X* = 5.37, df = 2, p = 0.07), considering
the private land and reserve together (Figure 2). Comparing each
vegetation type separately for each study area (private land and
reserve), however, species richness in the dry forests (N = 13 species)
was higher than in the marshes (N = 10 species) (W =40.5,p=0.02).
Furthermore, dry forests in the private land (N = 13 species) were
richer than the marshes inside the reserve (N = 2 species) (W =33,
p =0.009), but not different from marshes in the private land (N =8
species) (W=17.5,p=0.73). No other significant relation was observed
when comparing species richness among distinct vegetation types
(p>0.05).

In addition, we observed that large and midsized mammals’
composition within each sampled area (reserve vs private land) is
different (ANOSIM r = 0.48, p = 0.001, 999 permutations), but
sites within the reserve presented more similarity among then when
compared with sites outside the reserve (Figure 3).

Discussion

Large and midsized mammals’ richness observed in the study
region (N =26 spp.) was similar to other studies (Schaller 1983 — 31
species, Alho et al. 1987 — 20 species, Trolle 2003 — 27 species,
Mamede & Alho, 2006 — 30 species), and species richness different
between private land and reserve is due to hydrological factors. The
reserve is predominantly covered by marshes and riparian forest
patches along the Paraguay River, being almost completely flooded
during the rain season. The lowland at this region is enclosed by an
enlarged bifurcation of the river and during flood peaks the water
cover the marshes and the understory of riparian forests leaving no
dry ground for terrestrial mammals (Silva et al. 2007). Floods at the
private land, however, reach a smaller area and lower level, leaving
unflooded florest available (Agéncia... 2004).

Eleven out of 20 species recorded there showed some level of
restriction regarding the use of space, being detected only in one of
the three sampled habitats; this is likely related to specific ecological
needs for each of the large and midsized mammals of the Pantanal. In
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Table 1. List of large and midsized mammals in Pantanal at Caceres, Mato Grosso, Brazil, recorded at three distinct habitat types. Historical records refer to presence
of animals before 1974 massive flood reported in interviews. Threaten category according to Brazilian Redlist (Brasil 2008) and IUCN (International... 2012).

Common

Record

Dry

Riparian

Historical Threaten

Species name type Marsh Forest  Forest Interview records category

Artiodactyla Cervidae

Mazama americana Red Brocket Deer C 1S, Tc Pv pd Pv P -

Mazama gouazoubira Brown Brocket Deer S, 1 P¢ P -

Blastocerus dichotomus Marsh Deer C,S, 1 p¢ P¢ PR Vu
Tayassuidae

Pecari tajacu Collared Peccary C 1S, Tc Pv pwd Pv P R -

Tayassu pecari White-lipped Peccary CLS pv PR Nt*
Carnivora
Canidae

Cerdocyon thous Crab-eating Fox I, Te pv P R -
Felidae

Leopardus pardalis Ocelot C 1 Tc Pv pwd P -

Panthera onca Jaguar C,F,1,S,Tc P‘R¢ pwd Pv, R P Vu
Mustelidae P

Eira barbara Tayra C 1 P P -

Pteronura brasiliensis Giant Otter IS PR Vu

Lontra longicaudis Neotropical Otter I P,R
Procyonidae

Nasua nasua South American Coati IS Pd P R -

Procyon cancrivorus Crab-eating Raccoon CLS pd P R -
Perissodactyla
Tapiridae

Tapirus terrestres Brazilian Tapir F, I, Tc pd pPv P Vu*
Rodentia
Erethizontidae

Coendou prehensilis Brazilian Porcupine I P -
Dasyproctidae

Dasyprocta azarae Azara’s Agouti C LS, Te, Tp pd pv PR -
Caviidae

Hydrochoeris hydrochaeris Capybara C,FILS, Tc Rwd P¢, R¢ PR -
Cuniculidae

Cuniculus paca Paca 1, Tc pv P -
Cingulata
Dasypodidae

Euphractus sexcinctus Six-banded Armadillo IS pv P -

Tolypeutes matacus Southern Three-banded I, Tp pv P Nt*

Armadillo

Dasypus novemcinctus Nine-banded Armadillo I, Tc Pv P R -
Pilosa
Myrmecophagidae

Myrmecophaga tridactyla  Giant Anteater C 1 R¥ PR Vu

Tamandua tetradactyla Southern Tamandua I P
Primata
Atelidae

Alouatta caraya Black Howler Monkey IS Pv, R™ PR -
Cebidae

Sapajus cay Hooded capuchin I PR -

monkey
Aotus azarae Azara’s night monkey I P -

Tc — track; C — camera-trap; F — faecal samples; I — interview; S — sighting; Tp — Trap; Vu — vulnerable; Nt — near threatened; P — Private land; R - Reserve
* listed also by IUCN; “ wet season; ¢ dry season; " sighted in the river. Tc — pegadas; C — armadilha fotografica; F — amostras fecais; I — entrevista;
S — avistamento; Tp — armadilha; Vu — vulneravel; Nt — quase ameagada; P — Area Privada; R — Reserva. * listado apenas pela IUCN; ¥ estagdo chuvosa;

destacdo seca; "avistado no rio.
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Species richness
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Figure 2. Species richness of large and midsized mammals in Caceres, Mato Grosso, Brazil. Left side split by a dashed line shows data for private land
and reserve together (MA= marsh, RF= riparian forest, DF = dry forest). Right side shows data for each vegetation type separately by study areas ( _Priv
= vegetation type at the private land, Res = vegetation type at the reserve). Dark square shows median species richness and whiskers show maximum and

minimum richness recorded.
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Figure 3. Non-metric multidimensional scaling (NMDS) plot based on a
Jaccard similarity matrix, showing grouped based on species composition.
Black triangles are the habitats sampled at Descalvados Farm — private land
(N=10), and white triangles are the habitats sampled at Taiama Ecological
Station — reserve (N=11).

fact, the dynamics of animal movement for some terrestrial mammals
are clearly affected by the availability of dry ground during the flood
peaks (Alho et al. 2011).

Dry forests are typically at a higher elevation gradient, thus not
affected by floods. This environment comprises a refuge for terrestrial
species during the wet season. Good-swimmer mammals such as the
jaguar, however, explore open and forested lands in riverine areas
being able to cross rivers and forage over a large region (Crawshaw
& Quigley 1991, Mamede & Alho 2006). Jaguars ranging patterns are
generally more related to prey density (Crawshaw & Quigley 1991)
than to habitat availability (Ramalho & Magnusson 2008). Herds of
capybara are commonly seen at the river margins of the reserve, what
might be influencing high densities of jaguars witnessed there (P.R.
De Lazari, unpubl. data). Also, arboreal mammals, such as capuchin
monkeys and howler monkeys, are less affected by hydrological
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cycles because they inhabit the canopy of forested habitats, finding
food resources during floods (Alho & Silva 2012).

Richness of large and midsized mammals simultaneously
increased in the dry forests and decreased in the marshes according
to the increase in river level and the volumetric rain increment,
strongly suggesting that animals move from the marshes to the dry
forests during flood peaks. This indicates that dry forests may be a
refuge for these terrestrial mammals when marshes are flooded, and
during the dry season animals leave dry forests to feed on nutritious
grounds of marshes.

Moreover, marshes’ richness is seemingly affected by the
proximity to dry forests, as richness of marshes adjacent to dry
forests is similar to the richness of dry forests; conversely, marshes
isolated from dry forests (inside the reserve) have a lower richness
than dry forests. In fact, three terrestrial species (two armadillos and
a crab-eating fox) were only observed in those marshes associated
to dry forests.

Species composition is distinct between the private land and the
reserve, the latter has a less diverse community; thus, the yearly-
flooded area in the reserve might be an ecological barrier to an array
of large and midsized terrestrial mammals. Accordingly, interviewees
report that after a massive flood in 1974 at least six terrestrial species
disappeared from the reserve, also they state that the reserve did not
use to be so widely flooded every year before it. However, the number
of species recorded inside the reserve was considerably lower leaving
62% of the species present in the surveyed region recorded outside
the reserve. This said, it is recommendable a different conservation
approach for large and midsized mammals inhabiting protected and
unprotected lands in the study areas, as protection of land not flooded
(M. Santos-Filho pers. observ.).

The Pantanal of Caceres harbours a rich community of large
and midsized mammals similar to other regions in the Pantanal,
however, a richer community inhabits unprotected lands outside
Taiama Ecological Station. In addition, this mammal fauna makes
different use of space; a richer fauna inhabits dry forests, which
serves as a refuge for species leaving marshes during flood peaks.
Due to the differential use of space by large and midsized mammals
we recommend conservation actions, such as protection of areas not
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Biota Neotrop., vol. 13, no. 2

75

Use of habitat by large mammals in the Pantanal

affected by flooding, to preserve unprotected species inhabiting areas
outside the reserve.
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Abstract: This paper presents 20 species of the genus Blaberus (Blaberidae) included in the atropos, brasilianus
and giganteus groups. A new group is defined, and 12 new species are described. The genitalia of the eight known
species are described. The descriptions are based on the morphology of the head, thorax and abdomen, illustrating
the structures of the genitalia and variations in the form of the structures, some within the same species. New
records for five known species are discussed. All material is deposited in the collection of the Museu Nacional
of Rio de Janeiro.

Keywords: Blattaria, morphology, diversity, new taxon, taxonomy.

LOPES, S.M. & OLIVEIRA, E.H. Novo grupo, novas espécies e novos registros para o Brasil pertencentes
aos grupos atropos, brasilianus e giganteus (Blattaria, Blaberidae, Blaberinae). Biota Neotrop. (13)2: http://
www.biotaneotropica.org.br/v13n3/pt/abstract?short-communication+bn03413022013

Resumo: Este trabalho apresenta vinte espécies do género Blaberus incluidas nos grupos atropos, brasilianus e
giganteus. Um novo grupo ¢ apresentado. Dessas espécies sao descritas doze como novas espécies. Sao descritas
as genitalias de oito espécies ja conhecidas. As descri¢des sdo baseadas em caracteres morfologicos de cabega,
torax e abdomen com ilustrag@o das estruturas das genitalias e variagdes na forma de suas estruturas em algumas
delas dentro da mesma espécie, bem como novos registros para cinco espécies ja conhecidas. Todo o material
esta depositado na cole¢do do Museu Nacional do Rio de Janeiro.

Palavras-chave: Blattaria, morfologia, diversidade, novo tdxon, taxonomia.
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Introduction

The family Blaberidae Brunner de Wattenwyl (1865) includes
small- to large-sized species; the former have the tegmina and
wings extending over the apex of the abdomen, and are apterous or
subapterous; and the latter are medium-to-large sized with green,
brown or black tegmina. The family is the most evolved among the
Blattaria, and its individuals show such a close resemblance that
although they have undergone adaptations, they retain elements of the
genitalia and proventriculus with only small variations (McKittrick,
1964).

Roth (2003) characterized the males of this family as having cerci
that are usually small, segmented or not, and not reaching the posterior
margin of the supra-anal plate; with two similar, simple, small styles,
rarely one or both absent. The genital hook is located on the right
side, and is rarely reduced or absent. The females have a widened
atrium in which the eggs are incubated. The majority of the species
are ovoviviparous, rarely viviparous or with the ootheca absent.

Within the genus Blaberus Serville (1831), of which B. giganteus
Linnaeus is the type-species, the great diversification of its species
makes it desirable to study the described species as well as those
that are new to science. Burmeister, 1838 (in: Princis, 1946) first
mentioned the presence of spines on the prepuce in B. trapezoideus
Burmeister, 1838, and Hebard (1917) also mentioned these spines
in B. craniifer Burmeister, 1838 and B. atropos (Stoll, 1813). Princis
(1946) illustrated the structure of the aedeagus and the prepuce of B.
giganteus (Linnaeus, 1758), B. trapezoideus, B. atropos, B. craniifer,
B. discoidalis Serville, 1839, B. parabolicus Walker, 1868, B. anisitsi
Brancsik, 1898 and B. boliviensis Princis, 1946.

Leféuvre (1960) illustrated the genitalia of B. craniifer.
McKittrick (1964) illustrated B. discoidalis. Drawing upon the
structure of the prepuce and the aedeagus, Roth (1969) classified the
species of Blaberus into three groups: 1) giganteus (B. giganteus and
B. craniifer); 2) Brasilianus (B. minor Saussure, 1864, B. brasilianus
Saussure, 1864, B. colosseus lllliger, 1801, B. fusiformis Walker,
1868, B. scutatus Saussure & Zehntner, 1894); and 3) atropos (B.
atropos, B. parabolicus, B. discoidalis, B. anisitsi and B. boliviensis).
Roth (1969) regarded B. trapezoideus as synonymous with B.
giganteus and B. colosseus. He added that the intra-specific variation
of the genitalia is so great that it is difficult and sometimes even
impossible to distinguish these structures among certain species of
one group. Pellens & Grandcolas (2008) distinguished four species
of the brasilianus group within Brazil, and Beccaloni (2012) listed
19 species for the genus.

The present report illustrates the habitus and the structures of the
genitalia of males belonging to 20 species of Blaberus included in the
atropos, brasilianus and giganteus groups. Interspecific differences
and intra-specific variations in the habitus and morphology of the
head and pronotum, reinforced by the configuration of the structure
of the genitalia, including the median sclerite, right phallomere and
left phallomere, are described. The following groups of species and
their variations are presented: in the atropos group, B. atropos with
six variations, B. duckey, B. matogrossensis, B. parabolicus with
six variations. Also, five new species are described. New records
from Brazil are provided for B. atropos and B. parabolicus. In the
brasilianus group, B. affinis with four variations and B. scutatus with
seven variations are presented, and five new species are described.
New records from Brazil are provided for B. affinis and B. scutatus. In
the giganteus group, B. giganteus is presented. A new group (macurus)
with one new species is described.

http://www.biotaneotropica.org.br

Material and Methods

The specimens were analyzed morphologically according to
the usual techniques, as described by Lopes & Oliveira (2000).
The terminology of the genital parts, the basic bibliography, and
the taxonomic classification are based on the concepts proposed by
Roth (1969, 1970, 1976 and 2003). The phylogenetic position of the
genus follows Kambhampati (1995) and Klass & Meier (2006). After
analysis, the plates and the genital parts were placed in microvials
containing glycerin and stored with their respective specimens,
mounted on insect pins according to the technique developed by
Gurney et al. (1964). All material deposited in the collection will be
assigned MNRJ catalog numbers. The material can be found in the
Blattaria collection of the Museu Nacional.

Results
1) Atropos Group
Blaberus amazonensis sp. nov.

General coloration light brown (Figure 1a). Dark-brown head;
light yellowish-brown ocellus and clypeus (Figure 1b); brown
antennae with 15 shiny basal articles, remaining articles opaque;
palpi golden tomentose. Pronotum with black central-basal spot
showing three small light yellowish-brown spots in the center;
narrow yellowish stripe delimiting apex of black spot (Figure 1c).
Tegmina light-colored, with only the basis of the branch of all veins
dark brown. Abdominal segments light-colored, with dark spot on
each lateral extremity.

Dimensions (mm). Total length: 68; length of pronotum: 14;
width of pronotum: 19; length of tegmen: 58; width of tegmen: 20.

Head subtriangular with vertex covered by pronotum; space
narrow, measuring about one-sixth of distance between bases of
antennal sockets; ocellus large, deflected in relation to the face;
antennae long, overreaching base of abdomen.

Thorax. Pronotum elliptical, transverse, with lateral tips slightly
deflected and apical surface in relief. Developed legs. Cephalic femur
with ventro-cephalic margin bearing three robust spines extending
from base to near midlength, followed by dense row of small cilia
extending to apex, plus robust apical spine; ventro-caudal margin with
sparse cilia and robust apical spine; middle and posterior femurs with
ventro-cephalic margin bearing sparse cilia plus robust apical spine;
ventro-caudal margin with dense row of cilia extending from base to
apex, plus robust apical spine. A genicular spine is present; pulvilli
on all tarsal articles; nails symmetrical and simple; arolia absent.
Tegmen with narrow marginal field, deflected and long, overreaching
middle of tegmen; narrow scapular field with longitudinal venule
arrangement; discoidal field large, with obliquely laid veins; anal
field ample. Developed wings, small apical triangle; anal field folded
fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere in form of two laminas, one of which is more
acute, and both touching the apex (Figure 1d); median sclerite little
developed, with rounded apex; prepuce with row of small spines
extending from base to next to apex (Figure le); right phallomere
elongated and hook-shaped with a discrete pre-apical indentation;
internal sclerotized structure present (Figure 1f).

Material examined: Holotype &, Brazil, Amazonas, Estirdo do
Equador (Rio Javari), (MNRJ).

Etymology: The species was named after the state in which it
was collected.

Blaberus atropos (Stoll, 1813)

Blatta atropos Stoll, 1813: 4;
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Figure 1. Atropos group, sensu Roth. B. amazonensis. a. habitus (66 mm); b.
head, ventral (7 mm); c. pronotum, dorsal (19 mm); d. left phallomere, dorsal
(2 mm); e. median sclerite, dorsal (3 mm); f. right phallomere, dorsal (3 mm).

Blabera fusca Brunner de Wattenwyl, 1865: 376; Princis, 1963:
127, 131; Beccaloni, 2012. http://blattodea.speciesfile.org

Blabera laticollis Walker, F. 1868: 5; Princis, 1963: 131;
Beccaloni, 2012. http://blattodea.speciesfile.org

Blabera atropos Brunner de Wattenwyl, 1865: 375-376

Blaberus atropos Bruijning, 1959: 3, 6-7; Princis, 1963: 131;
Rocha & Silva-Albuquerque, 1964: 5; Vanschuytbroeck, 1969: 5;
Roth, 1969: 220-221, 234, 242; Rocha & Silva, 1982: 3; Beccaloni,
2012. http://blattodea.speciesfile.org; Pellens & Grandcolas, 2008: 43.

The species was well described by Roth (1969). In the collection
of Blattaria of the Museu Nacional, six variations whose habituses
are shown in Figure 2(a-f) were analyzed, as well as the individuals
collected in northern Brazil, in the states of Amazonas, Para and
Rondodnia. The coloration of the head may vary from dark brown to
black with the ocellus varying from yellow to rose, but always distinct.
The clypeus is slightly or very evident (Figure 3a-f). The pronotum
is slightly tapered apically and has a dark-brown quadrangular spot
with slight nuances of light brown (Figure 4a-f). In the genitalia, the
median sclerite (Figure 5a-f) always shows the prepuce bordered with
arow of spines, which on the left are more developed, denser and more
sclerotized, forming a crest; in the right side with one additional row
of spines; the prepuce involves the apex of the median sclerite, which
is more sclerotized; the right hook-like phallomere more developed,
with the apex more acute and distinct and having a pre-apical incision
(Figure 6a-e); and the left phallomere is in the shape of two acute
laminas that unite dorsally (Figure 6f-k).

Material examined: Brazil: 1 & Rondénia; 2 & and 2 @
Amazonas; 2 & Para; 1 & Sio Paulo; 1 & and 1 Q Venezuela (Delta
Amacuro); 1 & Colombia.

Geographical Distribution: Sao Domingos, Jamaica, Guiana,
Suriname, Trinidad, Tobago Bay, Cuba, Mexico, Venezuela,
Colombia, Chile, Brazil (Rio de Janeiro, with new records in
Amazonas, Para, Rondonia and Sdo Paulo).

Blaberus colombianus sp. nov.

General coloration light yellowish-brown and shiny (Figure 7a).
Head dark brown with lighter ocellus and post-clypeus (Figure 7b);
buccal palpi and antennae golden-tomentose. Pronotum with compact
dark-brown central basal spot and narrow yellow stripe along apical

http

d f

Figure 2. Atropos group: B. atropos, sensu Roth: habitus: Amazonas: a.
(55 mm); Rondoénia: b. (58 mm), c. (66 mm), e. (69 mm); Para: d. (70 mm),
f. (55 mm).
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Figure 3. Atropos group: B. atropos, sensu Roth: head, ventral (6 mm):
Amazonas: a; Rondonia: b, ¢, e. Rondonia; Para: d, f.

Figure 4. Atropos group. B. atropos, sensu Roth: pronotum, dorsal (19 mm).
Amazonas: a; Rondonia: b, ¢, ¢; Para: d, f.

http://www.biotaneotropica.org.br
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Figure 5. Atropos group. B. atropos: median sclerite apical, dorsal (2 mm).
Amazonas: a; Rondonia: b, c, e; Para: d, f.

Figure 6. Atropos group. B. atropos, sensu Roth: right phallomere, dorsal
(2 mm). Amazonas: a; Rondonia: b, c, e; Para: d; left phallomere, dorsal
(2 mm). Amazonas: f.; Rondonia: g, h, j; Para: i, k.; right phallomere, dorsal
(2 mm). Amazonas: a.; Rondonia: b, ¢, e. Para: d; left phallomere, dorsal
(2 mm). Amazonas; f.; Rondonia: g, h, j; Para: i, k.

border (Figure 7c). Tegmen light, with initial branch of all dark-brown
veins radiating to base of discoidal field. Legs with yellow pulvilli.

Head subtriangular with rounded apical border, vertex totally
covered by pronotum in dorsal view; interocular space narrow,
measuring about one-fourth distance between bases of antennal
sockets; ocellus large and rounded; antennae overreaching first
segments of abdomen; maxillar palpi with third article larger than
the others, fourth and fifth articles dilated at apex.

Thorax with pronotum elliptical, transverse with slight convexity,
median-apical surface slightly salient and in relief. Robust legs,
cephalic femur with ventro-cephalic margin with three robust spines
extending to midlength, followed by dense row of ciliform spines
extending to apex plus robust apical spine; ventro-caudal margin
with sparse cilia and robust apical spine. Middle and posterior
femurs, ventro-cephalic margin with five ciliform, spaced spines

http://www.biotaneotropica.org.br

Figure 7. Atropos group, sensu Roth. B. colombianus: a. habitus (19 mm);
b. head, ventral (6 mm); c. pronotum, dorsal (17 mm); d. left phallomere,
dorsal (2 mm); e. apical median sclerite, dorsal (2 mm); f. right phallomere,
dorsal (2.5 mm).

plus robust apical spine; ventro-caudal margin with dense row of
ciliform spines extending from base to apex, plus robust apical spine
on middle femur only; genicular spine present. Long and lanceolate
tegmina overreaching apex of cerci; narrow and deflected marginal
field; elongated scapular field; discoidal field ample, with obliquely
laid veins. Developed wings, small triangular apical and anal field
folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere in the shape of two laminas which unite at the apex
(Figure 7d). Elongated, hook-like right phallomere with pre-apical
indentation, apex developed with salient extremity; sclerotized
internal structure (Figure 7f). Median sclerite with rounded and
developed apex; prepuce with crown of four spines on left side and
row of small spines extending along entire border (Figure 7e).

Dimensions (mm): Total length: 51; length of pronotum: 12;
width of pronotum: 18; length of tegmen: 43; width of tegmen: 15.

Material examined: Holotype £, Colombia, VII/1914, Bruce
Martin col.

Comment: Similar to B. boliviensis Princis, 1946 in the general
coloration, but the configuration of the median sclerite distinguishes
it from the former species.

Etymology: The species was named after the country where it
was collected.

Blaberus duckei Jurberg, Albuquerque, Reborddes, Goncalves
& Felippe, 1977

B. duckei Jurberg, Albuquerque, Reborddes, Gongalves &
Felippe, 1977: 539-555; Lopes & Oliveira, 2000: 3; Beccaloni, 2012.
http://blattodea.speciesfile.org; Pellens & Grandcolas, 2008: 43.

Jurberg et al. (1977) characterized the species as being similar to
B. parabolicus Walker, 1868 and B. peruvianus Jurberg, Albuquerque,
Reborddes, Gongalves & Felippe, 1977, differing in “morphological
details of the genitalia of the male and the female individuals”.
In this study, the habitus (Figure 8a), head (Figure 8b), pronotum
(Figure 8c), and structures of the genitalia of the male including the
left phallomere (Figure 8d), median sclerite (Figure 8e) and right
phallomere (Figure 8f) are described.

Material examined: Holotype & and allotype 9, Brazil,
Amazonas, Manaus, Reserva Ducke (MNRYJ).

Geographical distribution: Brazil (Amazonas).
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Figure 8. Atropos group, sensu Roth. B. duckei: a. habitus (55 mm); b. head,
ventral (6 mm); c. pronotum, dorsal (19 mm); d. left phallomere, dorsal

(1.5 mm); e. apical median sclerite, dorsal (2 mm); f. right phallomere,
dorsal (2 mm).

Blaberus parabolicus Walker, 1868

Blabera aequatoriana Bolivar, 1881: 479; Princis, 1963:130;
Beccaloni, 2012: http://blattodea.speciesfile.org

Blabera armigera Scudder, 1869 : 343; Princis, 1963: 130;
Beccaloni, 2012: http://blattodea.speciesfile.org

B. parabolicus Walker, 1868: 8; Kirby, 1904: 164; Rehn, 1916:
234; Hebard, 1921: 149; Campos, 1926: 56; Hebard, 1929: 380; Rehn,
1933: 58; Princis, 1946: 145; Princis, 1958: 74; Bruijning, 1959: 8;
Leféuvre, 1960: 147; Princis, 1963: 129; Rocha e Silva-Albuquerque,
1964: 5; Vanschuytbroeck, 1969: 5; Roth, 1969: 220-221, 234, 242;
1970: 313; Rocha & Silva-Albuquerque, 1972: 3; Rocha, Silva &
Aguiar, 1977: 5; Jurberg et al., 1977: 547; Beccaloni, 2012: http://
blattodea.speciesfile.org; Pellens & Grandcolas, 2008: 44.

Six variations, of which the habituses are represented in
Figure 9a-f, were analyzed. Head black to dark brown, with white to
yellow ocellus (Figure 10a-f). The pronotum has black to dark-brown
coloration on the central disc, with small median lighter nuances
(Figure 10g-1). In the genitalia, the median sclerites do not show
great variations and are shown in Figure 11 a-f, the right phallomere
is hook-shaped with a marked pre-apical incision (Figure 11g-1) and
the left phallomere is in the shape of two laminas (Figure 11m-r).

Material examined: Brazil, 5 & Amazonas; 1 Q Goids; 2 ¢ Sdo
Paulo; 2 @ Para; 2 & and 1 @ Mato Grosso; 3 ¢ Rondonia.

Geographical distribution: Bolivia, Colombia, Equador, Guiana,
Suriname, Peru, Brazil (Amazonas, Para, Mato Grosso, with new
records for Rondonia, Goias, Sdo Paulo).

Blaberus matogrossensis Rocha e Silva & Aguiar, 1977

B. matogrossensis Rocha e Silva & Aguiar, 1977: 3; Lopes &
Oliveira, 2000: 4; Beccaloni, 2012: http://blattodea.speciesfile.org;
Pellens & Grandcolas, 2008: 44.

Drawing on the habitus (Figure 12a), the authors described the
species as similar to B. parabolicus Walker, 1868 differing in the
morphology of the structures of the genitalia of the male, particularly
the median sclerite. The male holotype and the female allotype have
been analyzed here (Figure 12b). The pronotum has a black spot
with three light median spots on the central disc (Figure 12¢). The
median sclerite bears a crest next to the base of the apex and a row
of small spines on the left side; the right side of the prepuce bears a
crest on the base, followed by a row of simple spines (Figure 12d).
The right phallomere is hook-shaped with a slight pre-apical incision;
very developed apex ending in a straight shape (Figure 12¢). The left
phallomere was not found.
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Figure 9. Atropos group, sensu Roth. B. parabolicus: habitus: Amazonas:
a. (70 mm), b. (66 mm), c. (65 mm), d. (65 mm), f. (64 mm); Rondonia: e.
(64 mm).

J

Figure 10. Atropos group, sensu Roth. B. parabolicus: head, ventral (6 mm):
Amazonas: a, b, ¢, d, f.; Rondonia: e. Pronotum, dorsal (18 mm): Amazonas:
g, h, 1, j, 1.; Rondonia: k.

http://www.biotaneotropica.org.br
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Figure 11. Atropos group, sensu Roth. B. parabolicus: median sclerite,
dorsal (2 mm): Amazonas: a, b, ¢, d, f.; Rondonia: e; right phallomere, dorsal
(2 mm): Amazonas: g, h, i, j, 1.; Rondonia: k; left phallomere, dorsal (2 mm).
Amazonas: m, n, o, p, s.; Rondonia: r.
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Figure 12. Atropos group, sensu Roth. B. matogrossensis. a. habitus; b.
head, ventral (7 mm); c. pronotum, dorsal (19 mm); d. median sclerite, dorsal
(2 mm); e. right phallomere, dorsal (2 mm).

f'g
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Material examined: 1 & Holotype and 1 @ Allotype, Brazil, Mato
Grosso, Sinop, X/1975, Alvarenga & Roppa col..

Geographical distribution: Brazil (Mato Grosso).

Comment: The species resembles B. parabolicus Walker, 1868,
differing in the configuration of the right phallomere and the spines
on the prepuce.

Blaberus neomatogrossensis sp. nov.

General Coloration. Shiny, light yellowish-brown (Figure 13a).
Dark-brown head; lighter brown around eyes, ocellus and post-
clypeus (Figure 13b), dark buccal palpi and antennae golden-
tomentose. Pronotum with dark-brown center-basal spot with small
irregular areas that are lighter medially (Figure 13c). Tegmen light,
with dark-brown initial branch of all veins and a transverse median
brown stripe. Brown legs with whitish-brown pulvilli; brown
abdominal sternites with yellowish basal stripe, with brown spot in
low relief next to lateral extremities.

Head subtriangular, rounded lateral-apically; vertex covered by
pronotum in dorsal view; interocular space narrow, measuring about
one-fifth of distance between bases of antennal sockets, ocellus large
and rounded; antennae long, overreaching first segments of abdomen;
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Figure 13. Atropos group, sensu Roth. B. neomatogrossensis. a. habitus
(66 mm); b. head, ventral (7 mm); c. pronotum, dorsal (19 mm); d. left
phallomere, dorsal (2 mm); e. median sclerite, dorsal (2 mm); f. right
phallomere, dorsal (2 mm).

developed and slightly salient post-clypeus; maxillar palpi with third
article largest; fourth and fifth articles with dilated apex.

Dimensions (mm). Total length: 66.0; length of pronotum: 13.0;
width of pronotum: 19.0; length of tegmen: 56.0; width of tegmen:
20.0.

Thorax. Elliptical, transverse pronotum with slight convexity,
median-apical region with a slight salient surface and in relief. Legs
robust and developed, anterior femur with ventro-cephalic margin
bearing three robust spines extending to midlength, followed by
row of ciliform spines extending to apex which bears a robust spine.
Ventro-caudal margin with sparse cilia and robust apical spine.
Middle and posterior femurs with ventro-cephalic margin with four
to six ciliform spines set at intervals plus robust apical and ventro-
caudal margin with a dense row of ciliform spines extending from
base to apex, plus robust apical spine. Genicular spine present on
the middle and posterior femurs. Developed pulvilli throughout the
tarsal articles; symmetrical and simple nails; arolia absent. Long,
lanceolated tegmina overreaching apex of cerci; narrow and deflected
marginal field; elongated scapular field; ample discoidal field with
longitudinally laid veins. Developed wings, small apical triangle and
ample anal field folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere shaped as two laminas, one of which is very acute
(Figure 13d); median sclerite little developed,; prepuce with row
of spines bearing a crest with six sclerotized spines followed by
eight smaller spines which are aligned and slightly rounded, and
on right side a smaller crest with small spines (Figure 13e); right
phallomere long and hook-like with marked pre-apical indentation
and flammuliform apex (Figure 13f); sclerotized internal structure.

Material examined: Holotype ¢, Brazil, Mato Grosso, Sinop, 12°
31°S, 55°37° W, BR 163 km, 350 m alt.; 2 Paratypes &, Venezuela,
Guarico, S. Juan de Los Morros, Cueva los Morritos.

Etymology: The name of the species derives from its similarity
to B. matogrossensis Rocha e Silva & Aguiar, 1977.

Blaberus paulistanus Lopes & Oliveira, 2000

B. paulistanus Lopes & Oliveira, 2000: 1-4; Beccaloni, 2012:
http://blattodea.speciesfile.org; Pellens & Grandcolas, 2008: 44.

According to the authors, the species described by the habitus
(Figure 14a) resembles Blaberus matogrossensis Rocha e Silva
& Aguiar, 1977, differing, however, in the coloration of the head,
which is dark brown on the front and grayish-brown on the labrum
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Figure 14. Atropos group, sensu Roth. B. paulistanus: a. habitus; b. head,
ventral (7 mm); c. pronotum, dorsal (19 mm); d. left phallomere, dorsal
(2 mm); e. median sclerite (L2vm), dorsal (3 mm); f. right phallomere,
dorsal (2 mm).

(Figure 14b); in the pronotum, which has a large black center-basal
trapezoid spot, whose irregular median light yellow (Figure 14c);
in the transverse stripe on the left tegmen, which is darker and
well defined; and in the details of the male genitalia, including the
left phallomere in the form of two laminas, one of which is acute
(Figure 14d); the apex of the median sclerite has a slight sinuosity with
no abrupt medial sharpening and the apex is straight and acuminate,
not widened; the prepuce has evenly spaced spines on the edges
(Figure 14e); and the right phallomere is long and hook-like with
a pre-apical indentation and the apex is flammuliform (Figure 14f)
with an internal sclerotized structure.
Material examined: Holotype &, Brazil, Sdo Paulo.

Blaberus peruvibolicus sp. nov.

General coloration is shiny light brown (Figure 15a). Head dark
brown with light yellowish-brown ocellus and clypeus (Figure 15b).
Pronotum with central-basal black spot with narrow yellowish stripe
just above the spot (Figure 15¢). Light tegmina with initial branch
of veins dark brown.

Dimensions (mm). Total length: 65; length of pronotum: 14;
width of pronotum: 20; length of tegmen: 55; width of tegmen: 20.

Subtriangular head; vertex covered by pronotum; large and
slightly projected eyes; interocular space narrow, measuring about
one-fourth of distance between bases of antennal sockets; well-
marked ocellus; median antennae overreaching base of abdomen.

Thorax. Elliptical, transverse pronotum with ample lateral edges
that are slightly deflected; slightly salient apical surface. Legs with
cephalic femur showing ventro-cephalic margin with three small but
robust spines on basal third, followed by row of small spines extensing
to apex plus robust apical spine; ventro-caudal margin with sparse
cilia plus one robust apical spine, middle and posterior femurs with
sparse cilia plus one robust apical spine; genicular spines present
on middle and posterior femurs; pulvilli on all tarsal articles; arolia
absent; nails simple and symmetrical. Tegmen with narrow, long
and deflected marginal field overreaching tegmen; narrow scapular
field with oblique venule arrangement; discoidal field ample, with
longitudinally laid veins; ample anal field with 11 or more axillary
veins. Developed wings, small apical triangle and anal field folded
fanlike.
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Figure 15. Atropos group, sensu Roth. B. peruvibolicus. (Mato Grosso). a.
habitus (65 mm); b. head, ventral (7 mm); c. pronotum, dorsal (20 mm); d.
left phallomere, dorsal (2 mm); e. median sclerite, dorsal (3 mm); f. right
phallomere, dorsal (2 mm).

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere has the shape of two laminas (Figure 15d); median
sclerite widen at base, narrowing toward apex; prepuce with row
of spines bearing crest with three robust spines on left side at base,
followed by six smaller aligned spines (Figure 15¢); right phallomere
hook-shaped, with marked pre-apical indentation; and apical
projection that is more acute, developed and straight (Figure 15f).
Sclerotized internal structure.

Material examined: Holotype &, Brazil, Mato Grosso, Sinop,
1X/1976. O. Roppa col.; 1 Paratype &, similar data as for holotype; 1
Paratype &, Brazil, Amazonas, Manaus, 111/1933, no collector named.

Etymology: The name of the species derives from its similarity
to B. peruvianus Jurberg, Albuquerque, Reborddes, Gongalves &
Felippe, 1977.

Blaberus yuracianus sp. nov.

Shiny, light yellowish-brown general coloration (Figure 16a).
Head dark brown, ocellus and apex of the clypeus yellowish
(Figure 16b); brown antennae and palpi golden-tomentose. Pronotum
with dark-brown central basal spot with darker details in low relief,
with yellow outline on the anterior margin (Figure 16¢). Light
tegmen with initial branch almost black and medially with indistinct
transverse spot. Legs brown, with ventral-basal surfaces of the thighs;
yellowish pulvilli. Abdomen brown, with sternites bearing yellowish
central-lateral and lateral-apical spots.

Dimensions (mm). Total length: 62.0; length of pronotum: 13.0;
width of pronotum: 19.0; length of tegmen: 53.0; width of tegmen:
19.0.

Head subtriangular with roundish apical outline; large eyes;
narrow interocular space measuring about one-fifth of distance
between bases of antennal sockets; large ocellus; vertex covered by
pronotum in dorsal view; antennae long, overreaching first segments
of abdomen. Developed and slightly salient post-clypeus; maxillar
palpi with third article slightly larger than fourth, and fifth article
dilated and tomentose.

Thorax. Elliptical, transverse pronotum with slight convexity
having median apical surface slightly salient in relief. Robust and
developed legs, cephalic femur with ventro-cephalic margin bearing
three robust spines extending to middle, followed by dense row of
ciliform spines extending to apex which bears a robust spine; ventro-
caudal margin with sparse cilia and one robust apical spine; middle
and posterior femur, ventro-cephalic margin with sparse cilia plus
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Figure 16. Atropos group, sensu Roth. B. yuracianus. a. habitus (62 mm); b.
head, ventral (7 mm); c. pronotum, dorsal (19 mm); d. left phallomere, dorsal
(2 mm); e. median sclerite, dorsal (3 mm); f. right phallomere, dorsal (2 mm).

one robust apical spine and ventro-caudal margin with dense row of
ciliform cilia extending from base to apex, plus one robust apical
spine. Robust genicular spine present on the last femurs mentioned.
Pulvilli developed on all tarsal articles; nails simple and symmetrical,
arolia absent. Long, lanceolate tegmen overreaching apex of cerci;
narrow and deflected marginal field; elongated scapular field;
discoidal field with longitudinal venule arrangement; anal field ample
and well marked. Developed wings, small apical triangle and ample
anal field folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere in shape of two laminas, one of them more acute
(Figure 16d); median sclerite with row of five rounded spines which
are sparse on left side, followed by sclerotized crest (Figure 16e); right
phallomere long and hook-like with marked pre-apical indentation
followed by dilation on inner margin; apex with quadrangular
projection (Figure 16f). Apical formation with sclerotized internal
structure.

Material examined: Holotype &, Peru, Yurac, 107.82 km east of
Tingo Maria, 11/X11/1954, E. I. Schlinger & E. S. Ross cols.

Etymology: The species was named for the locality of collection.

2) Brasilianus Group

Blaberus affinis Jurberg, R.S. Albuquerque, Reborddes, Goncalves
& Felippe, 1977

B. affinis Jurberg, R.S. Albuquerque, Reborddes, Gongalves &
Felippe, 1977: 539-540; Lopes & Oliveira, 2000: 3; Beccaloni, 2012.
http://blattodea.speciesfile.org; Pellens & Grandcolas, 2008: 49.

The male holotype and two variations (Figure 17a-c) were
analyzed. According to Jurberg et al. (1977) B. affinis is similar to
B. minor Saussure, 1864 and is easily differentiated from the latter
by the coloration of the pronotum (Figure 18e-h) which has a large
black median spot and yellow front and lateral margins. The coloration
may show some variations on the head (Figure 18a-d) and pronotum
(Figure 18e-h). The head has dark-brown to black coloration
(Figure 18a-d), and on the male genitalia the left phallomere is formed
as two acute sclerotized plates (Figure 18i-1); the right phallomere is
hook-shaped with a pre-apical incision and the apex more elongated
and apically straight or not (Figure 18m-p), and the median sclerite
having a tapered and sclerotized apex, exceeding the formation of
the prepuce which lies to the left and to the right with small but
distinct sclerotized spines and other minute spines surrounding it
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Figure 17. Brasilianus group. B. affinis. Habitus: a. Sdo Paulo (Holotype)
(46 mm); b. Goias (53 mm); c. Rio de Janeiro (49 mm).

Figure 18. Brasilianus group. B. affinis. head, ventral (6 mm). a. Sdo Paulo
(type); b, ¢, d. Goias; pronotum, dorsal (16 mm). e. Sdo Paulo (type); f, g,
h. Goias; left phallomere, dorsal (2 mm). i. Sdo Paulo (type); j, k, 1. Goias;
right phallomere, dorsal (2 mm). m. Sao Paulo (type); n, o, p. Goias; median
sclerite, dorsal (2 mm). q. S@o Paulo (type); 1, s, t. Goias.

(Figure 18g-t). The right phallomere and the median sclerite of
only one of specimens from Goias State are shown, since they are
identical. The female specimens are not shown, due to the absence
of any character which differentiates them.

Material examined: Brazil: 1 § and 1 @, Rio de Janeiro (Paraiba
do Sul); 4 Q Mato Grosso; 4 & Goias; 3 @ Sdo Paulo.

New occurrences: Brazil (Mato Grosso, Goias, Sdo Paulo).

Blaberus chacoensis sp. nov.

General coloration grayish-brown (Figure 19a). Black head with
yellowish-white ocellar spots and post-clypeus (Figure 19b); palpi
dark, antennae golden-tomentose. Pronotum brown with central basal
back spot with three smaller yellowish spots in the median region;
lateral edges light-colored, with two round brown spots (Figure 19c¢).
Dark-brown legs with lighter trochanter and inner thighs golden-
tomentose; yellowish pulvilli. Tegmina with dark-brown initial stem
of veins, lighter marginal field.
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Dimensions (mm). Holotype &: Total length 41; length of
pronotum: 9; width of pronotum: 14; length of tegmen: 35; width
of tegmen: 13.

Head subtriangular with roundish apex; interocular space wide,
measuring half distance between bases of antennal sockets; developed
ocelli. Maxillar palpi with dilated apical article, larger than other
articles.

Thorax. Elliptical, transverse pronotum convex with lateral edges
slightly deflected; antero-apical surface in relief. Legs: fore femur
on ventro-cephalic margin having three robust spines extending to
midlength, followed by dense row of small cilia extending to apex,
plus robust apical spine; ventro-caudal margin with two robust
apical spines. Middle femur with one robust apical spine on each
margin; posterior femur with ventro-cephalic margin having spine
in apical third plus one apical spine; ventro-caudal margin with
robust apical spine. Geniculate spine present. Pulvilli on all tarsal
articles; symmetrical and simple nails; arolium absent. Tegmen long,
overreaching apex of cerci in length; long marginal field reaching
midlength of tegmen; narrow scapular field with longitudinal venule
arrangement; discoidal field with veins in oblique radiated pattern;
ample anal field. Wings with apices of radial vein stems (costal sector)
not dilated; small apical triangle; anal field ample and folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere shaped as two acute median plates united at base
(Figure 19d). Median sclerite wide and sclerotized, narrowing toward
apex; developed left prepuce with two rows of spines and crests on
both sides (Figure 19¢). Right phallomere long and hook-shaped
with discrete pre-apical indentation, apex acute, ending in rounded
extension (Figure 19¢).

Material examined: Holotype ¢, Argentina, Parque Nacional
Chaco, 26° 48”317 S, 59° 36° 20” W, 10-13/1/2008, Barbosa L. S.
Col.; 2 Paratypes &, Same collection data as for holotype.

Comment: Species close to B. scutatus Saussure & Zehntner,
1894, differing in the coloration of the pronotum and in the
configuration of the structures of the genitalia.

Etymology: The name of the species is derived from the collection
locality in Chaco National Park.

Figure 19. Brasilianus group. Blaberus chacoensis sp. nov.: a. habitus
(40 mm); b. head, ventral (5 mm); c. pronotum, dorsal (14 mm); d. left
phallomere, dorsal (2 mm); e. median sclerite, dorsal (2 mm); f. right
phallomere, dorsal (2 mm).
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Blaberus neofusiformis sp. nov.

General coloration light brown (Figure 20a-e). Head dark brown;
black eyes; brown to yellowish ocellus. Apex of clypeus yellow to
light brown (Figure 21a-e); antennae with 14 shiny basal articles,
remaining articles opaque. Pronotum with dark-brown central disc
with some variations in shape and coloration (Figure 21f-j). Tegmina
with dark-brown, almost black initial stem of veins. Parts of abdomen
with brown and yellowish areas.

Dimensions (mm). Holotype &: Total length: 52; length of
pronotum: 11; width of pronotum: 16; length of tegmina: 45; width
of tegmina: 16. Paratype 9. Total length: 54; length of pronotum: 12;
width of pronotum: 18; length of tegmina: 47; width of tegmina: 17.

Subtriangular head, vertex covered by pronotum; interocular
space narrow, measuring about one-fifth of space between bases of
antennal sockets. Antennae long, reaching basal third of abdomen.

Thorax. Elliptical, transverse pronotum with deflected lateral
edges and sinuous apical surface. Developed legs. Cephalic femur
with ventro-cephalic margin bearing three robust spines extending
to midlength, followed by dense row of cilia extending to apex, plus
one robust apical spine; ventro-caudal margin with sparse cilia plus
one robust apical spine. Posterior femur with ventro-caudal margin
bearing few small cilia and two robust spines, smaller spine on apical
third plus one larger apical spine. Geniculate spine present; pulvilli
on four tarsal articles; symmetrical and simple nails; arolia absent.
Tegmen long, exceeding apex of cerci in length, long narrow marginal
field reaching midlength of tegmen; short narrow scapular field with
oblique venule arrangement; ample discoidal field with longitudinal
venule arrangement; anal field with eight axillary veins. Wings with
small apical triangle and anal field folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
In genitalia, right phallomere hook-shaped and developed, with pre-

Figure 20. Brasilianus group. Blaberus neofusiformis sp. nov.: Habitus. a.
(49 mm), d. (50 mm), e. Sao Paulo (52 mm); b. Ceara (45 mm); c. Pernambuco
(45 mm).
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apical incision and with tapering apex ending in blunt or slightly
recurved shape; sclerotized internal structure (Figure 21k-0). Median
sclerite with sclerotized apex in shape of tapered and recurved sac;
prepuce with three or more rows of spines on left side, basal spines
crest-like; on the right side, three rows of spines, slightly larger
apically and smaller on median edge toward apex, and with crest
of spines next to base of apex of median sclerite (Figure 21p-t).
Left phallomere laminate, sclerotized and tapered, joined dorsally
(Figure 21u-z).

Material examined. Holotype &, Brazil, Sdo Paulo, Severinia,
Usina Guarani; 1 Paratype &, Brazil, Sdo Paulo, Severinia, Usina
Guarani; 1 Paratype &, Pernambuco (Recife); 2 Paratypes ¢,
Brazil, Sdo Paulo, Itirapina; Paratype &, Brazil, Ceard, Chapada
do Araripe; Paratype &, Argentina, Jujui; Paratype &, Argentina,
Salta, Juramento, Dept. Robles, Santiago del Estero; Paratype ¢,
Argentina, Salta, Oran; Paratypes & and @, Argentina, Jujui, Santa
Barbara Palmar.

Comment: Six specimens representing five variations of each
character were analyzed. The species is close to B. fusiformis Walker,
1868, differing in the coloration of the pronotum, which is also more
quadrate and does not reach the base of the pronotum; and in the
configuration of all structures of the genitalia.

Etymology. The name of the species derives from its similarity
to B. fusiformis.

Blaberus parafusiformis sp. nov.

Brown coloration in general (Figure 22a, b). Head almost black
with reddish-brown ocellus and clypeus varying from yellowish-
brown to black (Figure 23a-d); black antennae with first 15 articles
shiny and more distal articles opaque and golden tormentose.

Figure 21. Brasilianus group. Blaberus neofusiformis sp. nov.: head,
ventral (5 mm). a, d, e. Sdo Paulo; b. Ceara; c. Pernambuco; pronotum,
dorsal (15 mm) f, i, j. Sao Paulo; g. Ceara; h. Pernambuco; right phallomere,
dorsal (2 mm) k, n, 0. Sao Paulo; 1. Ceara; m. Pernambuco; median sclerite,
dorsal (2 mm) p, s, t. Sdo Paulo; q. Ceara; r. Pernambuco; left phallomere,
dorsal (2 mm) u, y, z. Sdo Paulo; v. Ceara; x. Pernambuco.
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Pronotum with blackish-brown spot covering entire central disc and
extending to base of pronotum (Figure 23e-h). Tegmina with dark-
brown initial stem of veins.

Dimensions (mm). Holotype J: Total length: 56; length of
pronotum: 11; width of pronotum: 17; length of tegmina: 47; width
oftegmina: 18. Paratype Q. Total length: 57; length of pronotum: 12;
width of pronotum: 17; length of tegmina: 48; width of tegmina: 18.

Head subtriangular with rounded apical outline; vertex covered by
pronotum; slightly projected eyes; interocular space relatively narrow,
measuring about one-third of distance between antennal insertions;
maxillar palpi with third and fifth articles larger than others; antennae
long, reaching base of abdomen.

Thorax. Elliptical, transverse and convex pronotum with deflected
lateral edges. Long legs. Cephalic femur with ventro-cephalic margin
with four robust spines extending from base to middle, followed by
dense row of cilia extending to apex, plus one robust apical spine;
ventro-caudal margin with sparse cilia plus one robust apical spine.
Middle femur, ventro-cephalic margin with sparse cilia plus one
robust apical spine, and ventro-caudal margin with sparse cilia and
sometimes one robust spine on apical third. Posterior femur, ventro-
cephalic margin with sparse cilia and two robust spines, one on apical
third plus one apical; ventro-caudal margin with sparse cilia, lacking
apical spine. Geniculate spine present. Pulvilli present on all tarsal
articles; nails symmetrical and simple; arolium absent. Developed
tegmen narrow, long and deflected marginal field extending to middle
of tegmen; short and narrow scapular field; ample discoidal field

Figure 22. Brasilianus group. Blaberus parafusiformis sp. nov.: habitus. a.
Goias (52 mm); b. Sdo Paulo (46 mm).

g

Figure 23. Brasilianus group. Blaberus parafusiformis sp. nov.: head, ventral
(6 mm): a. Sdo Paulo; b.,c., d. Goias; pronotum, dorsal (17 mm): e. Sdo
Paulo; f.,g..h. Goias.
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with longitudinal venule arrangement; ample anal field with nine or
more axillary veins. Wings with small apical triangle and anal field
folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
In the genitalia, median sclerite with apex in shape of strongly
sclerotized sac; prepuce with three or more rows of spines on left side,
basal spines cristate; on right side, three rows of slightly larger spines
on base of prepuce, bearing crests next to base of apex of median
sclerite (Figure 24a-d); right phallomere hook-like, developed,
with lateral edge fringed and slightly sclerotized; large pre-apical
indentation and roundish and recurved apex with sclerotized internal
structure (Figure 24e-h). Laminate left phallomere sclerotized and
joined dorsally (Figure 24i-1).

Material examined. Holotype &, Brazil, Rondonia, Ouro Preto,
X/1980, A.C. Domingos col.; 3 Paratypes &, Goids, Campinas,
X11/1935, Borgmeier & S. Lopes col.; Paratype &, without locality,
04/X1/1927, A. M. Parko col.; Paratype @, Sdo Paulo, VI/1928,
D. Mendes, col.; Paratype &, Brazil, Mato Grosso, without date,
Karloinsky col. (Museu de La Plata).

Comment: Four variations have been analyzed for the
morphological characters of the head and the internal genitalia. The
species is similar to B. fusiformis, differing in the spot on the pronotum
which extends farther laterally, and in the configuration of the right
phallomere, left phallomere and the median sclerite.

Etymology. The name of the species stems from its similarity
to B. fusiformis.

Blaberus nigrocephalicus sp. nov.

In general the coloration is light yellowish-brown and shiny
(Figure 25a). Dark-brown head; yellowish-brown ocellus and
clypeus (Figure 25b); dark antennae with 15 basal articles shiny,
other articles opaque with lighter tomentose. Dark legs with lighter
pulvilli. Pronotum with dark-brown, almost black center-basal spot
with narrow yellow band around apex (Figure 25c¢). Light tegmen
with initial stem of veins marked by narrow dark-brown longitudinal

,.k l

Figure 24. Brasilianus group. Blaberus parafusiformis sp. nov.: median
sclerite, dorsal (2 mm). a.,b.,c. S0 Paulo; d. Goias; right phallomere,
dorsal (2 mm). e.,f.,g. Sdo Paulo; h. Goias; left phallomere, dorsal (2 mm).
i, j, k. Sdo Paulo; I. Goias.
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band. Abdomen with light-brown and yellowish tergites, and sternites
with small dark-brown area in low relief next to lateral extremities.

Dimensions (mm). Total length: 70; length of pronotum: 14;
width of pronotum: 20; length of tegmen: 63; width of tegmen: 21.

Subtriangular head with a roundish vertex exposed under
pronotum in dorsal view; large eyes; interocular space narrow, almost
united; spherical ocellus and deflected in relation to front; antennae
tomentose and long, not reaching midlength of abdomen; post-clypeus
slightly prominent; maxillar palpi with third and fifth articles larger
than others, apical article dilated and tomentose.

Thorax. Elliptical, transverse pronotum with slightly deflected
lateral edges; center-basal disc in shape of “feline face” with markings
in low relief. Developed legs, cephalic femur with ventro-cephalic
margin bearing three or four short robust spines followed by dense
row of cilia towards apex, on which robust spine is inserted; middle
and posterior femur with ventro-cephalic margin having small sparse
cilia; ventro-caudal margin with dense row of cilia, larger than those
on anterior face, plus one robust apical spine. Geniculate spine
present. Pulvilli present on all tarsal articles; arolium absent, nails
symmetrical and simple. Tegmen long, exceeding apex of cerci in
length, deflected, elongated marginal field extending over middle
of tegmen; short and narrow scapular field with longitudinal venule
arrangement; ample discoidal field with veins in longitudinal, slightly
angular arrangement; ample anal field. Developed wings, costal field
having apex of radial vein branches not dilated; small apical triangle
and anal field folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Genitalia with left phallomere in shape of two tapered laminas
(Figure 25d); median sclerite with rounded sclerotized apex; prepuce
of left side very elongated and tapered, with crest on base followed
by two rows of spines which decrease in size up to the middle, and
right side with similar arrangement (Figure 25e); right phallomere
long and hook-shaped, with marked pre-apical indentation; apex with
small acute dilation (Figure 25f).

Material examined. Holotype &, Brazil, Amazonas, Estirdo do
Equador, Rio Javari, X/1979, Alvarenga col.

Figure 25. Brasilianus group. Blaberus nigrocephalicus sp. nov.: a. habitus
(70 mm); b. head, ventral (7 mm); c. pronotum, dorsal (19 mm); d. left
phallomere, dorsal (2 mm); e. median sclerite, dorsal (2 mm); f. right
phallomere, dorsal (2 mm).
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Comment. The species is similar to B. matogrossensis from the
atropos group, differing in the pronotum coloration, the configuration
of'the right phallomere and the arrangement of spines on the prepuce.

Etymology. The name of the species is related to coloration of
the head.

Blaberus scutatus Saussure & Zehntner, 1894

B. scutatus Saussure & Zenhtner, 1894: 119 (Blabera); Princis,
1963: 132; Rocha e Silva-Albuquerque, 1964:5; Roth, 1969: 220-221,
228; Vanschuyetbroeck, 1969: 6; Roth, 1970: 312, 319; Beccaloni,
2012: http://blattodea.speciesfile.org>; Pellens & Grandcolas, 2008:44.

The species was well depicted by Roth (1969) (Figure 26a-g).
Drawing upon the data and figures provided by Roth, six variations
were analyzed. The head is black having ocellus and clypeus
yellowish-brown (Figure 27a-f). The pronotum shows a nearly black
central disc with a yellowish-brown spot with no definite shape
(Figure 27 g-1). In the male genitalia the right phallomere has a hook-
like shape with a marked pre-apical incision (Figure 28a-g), the left
phallomere laminate and sclerotized (Figure 28h-m) and the median
sclerite with a sclerotized apex directed toward the apex, covered
by the prepuce which bears more than one row of small spines and
a crest on both sides (Figure 28n-t).

Material examined: 2 &, Paraguay: Asuncion; 1 & Brazil: Sergipe,
Santo Amaro das Brotas; 2 &, Bahia: Estagdo Biologica do Raso
da Catarina, SEMA, Mata da Pororoca; 1 &, Ceara, Timbatbas,
Mangabeira; 1 &, Rio de Janeiro; 1 & and 1 @, Piaui, Serra Branca;
1 @, without locality.

Geographical distribution: Brazil (Piaui, Ceara, Rio Grande do
Norte, Pernambuco, Sergipe, Bahia, Rio de Janeiro), Peru, Paraguay.

New records: Brazil (Ceara, Piaui, Sergipe, Bahia, Rio de
Janeiro), Paraguay.

Blaberus valleyanus sp. nov.

General coloration light yellowish brown, shiny (Figure 29a).
Brown head with darker eyes; yellowish ocellar spots and clypeus
(Figure 29b). Dark-brown antennae and palpi golden-tomentose.
Yellowish pronotum with dark-brown center-basal spot being of a
‘peculiar shape’ and with details in low relief, this spot with a narrow
yellowish outline (Figure 29c¢). Clear tegmen with initial stem of
all veins dark brown. Brown legs with ventro-basal parts of thighs
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Figure 26. Brasilianus group. B. scutatus. habitus: a. Bahia (55.3 mm);
b. Ceara (50.5 mm); c. Rio de Janeiro (52.0 mm); d. Piaui (49.2 mm); e. Bahia
(52.3 mm); f. Paraguay (44.8 mm); g. Sergipe (48.4 mm).
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light; yellowish-brown pulvilli. Light yellowish-brown abdomen
with sternites showing dark spots in low relief next to lateral edges.
Dimensions (mm). Total length 63.0; length of pronotum 13.0;
width of pronotum 17.0; length of tegmen 53.0; width of tegmen 19.0.
Subtriangular head with roundish lateral-apical outline; vertex
covered by pronotum in dorsal view; narrow interocular space,

Figure 27. Brasilianus Group. B. scutatus. head: a. Bahia (7.4 mm); b.
Paraguay (7.0 mm); c. Sergipe (7.0 mm); d. Bahia (7.0 mm); e. Ceara
(6.7 mm); f. Rio de Janeiro (7.0 mm). pronotum: g. Bahia (12.0 mm); h.
Paraguay (10.5 mm); i. Sergipe (11.0 mm); j. Bahia (12.5 mm); k. Ceara
(11.5 mm); 1. Rio de Janeiro (11.5 mm).

Figure 28. Brasilianus Group. B. scutatus: right phallomere, dorsal (2 mm). a.
Bahia; b. Paraguay; c. Bahia; d. Rio de Janeiro; e. Sergipe; f. Ceara; g. Piaui;
left phallomere, dorsal (2 mm). h. Bahia; i. Paraguai; j. Bahia; k. Sergipe;
1. Ceara; m. Piaui; median sclerite, dorsal (2 mm), n. Bahia; o. Paraguay;
p. Sergipe; q. Bahia; r. Ceard; s. Rio de Janeiro; t. Piaui.
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measuring about one-fifth of distance between bases of antennal
insertion; large and rounded ocellar spots; long antennae extending
over apex of abdomen; developed and slightly prominent post-
clypeus; maxillar palpi with third article slightly larger than others,
fourth and fifth articles dilated and tomentose.

Thorax. Elliptical, transverse pronotum with slight convexity
showing median-apical region having a slightly prominent surface in
relief. Strong and developed legs; cephalic femur with ventro-cephalic
margin armed with four robust spines from base to middle, followed
by dense row of ciliform spines extending to apex plus robust apical
spine. Middle and posterior femurs with ventro-cephalic margin
with spaced ciliform spines plus robust apical spine, ventro-caudal
margin with dense row of ciliform spines extending to apex, with
robust apical spine. Robust geniculate spine present on middle and
posterior femurs. Tibias spiny, with apical outline forming crown
of robust spines. Large pulvilli on all tarsal articles; symmetric and
simple nails; arolium absent.

Long, spear-like tegmina exceeding apex of cerci in lengh; narrow
marginal field; elongated scapular field with longitudinal venule
arrangement. Developed wings; small apical triangle and anal field
folded fanlike.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere in two narrow laminas (Figure 29d), linguiform
internal sclerotized structure. Recurved median sclerite which tapers
toward strongly sclerotized apex; prepuce with row of spines on left
side, and right side with two to three rows of rounded spines which
decrease in size medially (Figure 29¢). Right phallomere long and
hook-shaped with large pre-apical indentation; apex wide and acute
(Figure 29f1).

Material examined.Holotype &, Peru, Monson Valley, Tingo
Maria, X11/1954, E.I. Schinger & E.S. Ross cols.

Comment: Species similar to B. colosseus, differing in coloration
of the pronotum and in the arrangement of the spines on the prepuce
of the median sclerite.

Etymology: The species is named after the collection locality.

3) Giganteus Group
Blaberus giganteus (Linnaeus, 1758)

B. giganteus Linnaeus, 1758: 242; Bruijning, 1959: 3, 7-8;
Princis, 1963: 122; Rocha e Silva-Albuquerque, 1964:5; Roth,
1969: 220-223; Vanschuyetbroeck, 1969:5; Roth, 1970: 310-311,

Figure 29. Brasilianus group. Blaberus valleyanus sp. nov.: a. habitus
(63 mm); b. head, ventral (7 mm); c. pronotum, dorsal (13 mm); d. left
phallomere, dorsal (2 mm); e. median sclerite, dorsal (2 mm); f. right
phallomere, dorsal (2 mm).
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318; Rocha e Silva-Albuquerque, 1972:3; Jurberg et al., 1977:542;
Pellens & Grandcolas, 2008:44; Beccaloni, 2012: http://blattodea.
speciesfile.org

B. giganteus (Figure 30a) is characterized by its black head with
distinct ocellar spots and light-yellow clypeus (Figure 30b) and
pronotum with compact black spot and two small white spots medially
(Figure 30c). Few bristles on tegmina. In abdomen, genitalia long, and
left phallomere formed of two narrow laminas that touch each other
basally (Figure 30d), Median sclerite with tumor-like structure, non-
continuous with prepuce, and preputial spines numerous and small,
in several rows (Figure 30e); right phallomere hook-shaped with
sharp pre-apical indentations, and developed apex usually recurved
upwards (Figure 30f).

Material examined: 1 &, Peru; Brazil: 1 & Amazonas; 1 & and
1 @ Para; 1 Q Rondonia; 2 @ Mato Grosso; 1 9 Minas Gerais; 1 &
Espirito Santo; 1 @ Bahia.

Geographical distribution: U.S.A., West Indies, French Guiana,
Panama, Mexico, Guatemala, Trinidad, Guyana, Suriname,
Dominican Republic, Costa Rica, Nicaragua, Canada, Peru,
Colombia, Venezuela, Brazil (Amapa, Amazonas, Para, Pernambuco,
Minas Gerais).

New records: Brazil (Ronddnia, Mato Grosso, Espirito Santo,
Bahia).

Blaberus nigromaculatus sp. nov.

General coloration light brown with blackened central spot on
tegmina (Figure 31a). Head and antennas dark brown; ocellus, apex
of clypeus and base of labrum light brown (Figure 31b). Pronotum
brown with dark-brown center-basal spot (Figure 31c). Light-brown
tegmina have an initial stem of veins, a small lateral part of anal area
and transverse range at base of dark-brown discoidal area. Light
brown pulvilli; thighs with light brownish-yellow ventral faces.
Sternites with transverse apical range and lateral points in blackish-
brown low relief.

Dimensions (mm): Holotype &' - Total length: 67.0; length of
pronotum: 13.0; width of pronotum: 19.0; length of tegmen: 61.0;
width of tegmen: 21.0.

Head triangular, eyes reniform, vertex totally covered by
pronotum, narrow interocular space measuring about one-eighth of
distance between the bases where antennas are inserted; well-marked
ocellus deflected in relation to head. Tomentose palpi.

Thorax with elliptical pronotum, transversum with two diverging
furrows on central disc; lateral and apical edges deflected. Long
tegmina, exceeding apex of cerci; long and narrow marginal field;

Figure 30. Giganteus group: B. giganteus. habitus: a. (70 mm); b. head, ventral
(7 mm): c. pronotum, dorsal (21 mm): d. left phallomere, dorsal (2 mm); e.
median sclerite, dorsal (3 mm); f. right phallomere, dorsal (2 mm).

http://www.biotaneotropica.org.br
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narrow scapular field; discoidal field with veins longitudinally
arranged, slightly angular; ample anal field with nine axillary veins.
Strong legs. Thigh with lateral-apical expansion on ventral surface;
fore femur having ventro-cephalic margin with four small robust
spines extending from base to middle, followed by dense row of cilia
extending to apex, plus strong apical spine; ventro-caudal margin
having sparse cilia and two small strong spines, one on apical third
and the other apical. Middle and hind femurs, ventro-cephalic margin
with sparse cilia and one strong apical spine, and ventro-caudal margin
of middle femur with two spines, one on apical third and the other
apical; hind femur without apical spine on ventro-caudal margin;
pulvilli on all tarsal articles; symmetrical nails with no specialization;
arolium absent.

Abdomen. Supra-anal and subgenital plates typical of the genus.
Left phallomere with two narrow arms (Figure 31d). Median sclerite
with small tumor-like structure continuous with prepuce, and many
small preputial spines arranged in several rows (Figure 31¢). Right
phallomere long and hook-like, having very sharp pre-apical recesses,
the apex is slightly widened and pointed (Figure 31f). Internal
sclerotized linguiform structure.

Type Material: Holotype &, Brazil, Para, Cachoeira do Arari, Ilha
de Marajo, X1/1965, collector not identified.

Etymology: The name of the species is derived from the dark-
brown spots on the tegmina.

Comment: B. nigromaculatus sp. nov. is distinguished from B.
giganteus by the external coloration of the tegmina and head, and by
the configuration of the median sclerite and right and left phallomeres.

4) Macurus Group (new group)

Blaberus macurus sp. nov.

General bright yellowish-brown coloration with dark-brown areas
(Figure 32a). Head dark brown; ocellus, apex of clypeus and base
of labrum yellowish (Figure 32b); palpi golden-tomentose; antennae
dark, with first 15 articles shiny and others opaque. Pronotum light-
colored, with dark-brown central disk on base (Figure 32¢). Tegmina
light-colored, with initial stem of all veins almost black; scapular field,
base of discoidal field, and apex of anal field all dark brown. Dark
legs; internal ventral surface of thighs lighter-colored; light brown
pulvilli. Abdomen brown with lighter outline.

Dimensions (mm). Holotype ©. Total length: 88.0; length of
pronotum: 19.0; width of pronotum: 25.0; length of tegmen: 76.0;
width of tegmen: 27.0.

Figure 31. Giganteus group. Blaberus nigromaculatus sp. nov. a. habitus
(67 mm); b. head, ventral (6 mm); c. pronotum, dorsal (18 mm); d. left
phallomere, dorsal (2 mm); e. median sclerite, dorsal (2 mm); f. right
phallomere, dorsal (2 mm).

http://www.biotaneotropica.org.br

Elliptical transverse pronotum having convexity more evident
latero-apically. The head has the vertex totally covered by the
pronotum; eyes reniform; narrow interocular space measuring about
one-fifth distance between bases of antennae; large ocellus; antennae
long, reaching midlength of abdomen. Maxillar palpi with third and
fifth articles larger than others; fourth article dilated at apex, and apical
article dilated and more tomentose. Tegmina long, exceeding apex
of cerci; long, narrow and deflected marginal field; narrow scapular
field; discoidal field long and wide, with longitudinal veins; ample
anal field, with 12 axillary veins. Robust legs, thighs with outer
ventral face bearing widened laminar apical projection. Fore femur
with ventro-cephalic margin having three small spines, followed by
dense row of minute cilia extending to apex, and strong apical spine;
ventro-caudal margin with two small robust spines, one in apical third
and the other apical; middle and hind femur with ventro-cephalic
margin bearing sparse cilia plus one small, robust apical spine; ventro-
caudal margin with dense row of cilia; middle femur with two apical
spines, hind femur with no apical spines. Nails symmetrical, with no
specialization; pulvilli present on all tarsal articles; arolia absent.

Abdomen. Supra-anal (Figure 32d) and subgenital (Figure 32¢)
plates typical of female Blaberus. Valves subequal in both shape and
size, third pair larger than the others (Figure 32f).

Material examined: Holotype @, Venezuela, Macuro (Paria
Peninsula), Edo. Sucre, 29/V/1964.

Etymology: The name of species is derived from the collection
locality.

Comment: B. macurus sp. nov. is unique in its shape, size and
color, although only the female is known. These differences allow us
to allocate the species to a new group presented here (macurus group).

Discussion

The variety in general coloration of the individuals of Blaberus
sometimes makes the study of the genus difficult. In the present
study, these features were assessed and analyzed in parallel with
the study of the genitalia, which allowed us to combine individuals
with small variations in coloration on the tegmina, head or pronotum
into a single species, drawing upon the analysis of their respective
genital structures.

In B. atropos (Figure 2), the total length may range from 55 to
70 mm and the pronotum is typical in all samples of the atropos

Figure 32. Macurus group. Blaberus macurus sp.nov. (9) a. habitus (88 mm);
b. head, ventral (7 mm); c. pronotum, dorsal (25 mm); d. supra-anal plate,
dorsal (12 mm); e. subgenital plate, ventral (20 mm); f. valves, dorsal (12 mm).

http



Biota Neotrop., vol. 13, no. 2

95

New groups, new species and new records from Brazil of the genus Blaberus

group. A small variation from the general configuration was observed
concerning the total length and the general coloration, in which the
brown spot on the anal field of tegmen may extend or not. On the
pronotum the compact central spot in all samples studied is straight
anteriorly or slightly apically projected, as in Figure 4. The head
coloration is homogeneous in all samples, but on the ocellus it may
be more evident, as in Figure 3. In the male genitalia the general
configuration is homogeneous, with a slight variation in the number
of spines on the prepuce. On the right phallomere the degree of
apical acuteness may vary, as in Figure 6. The configuration of the
left phallomere does not vary.

The individuals identified as B. parabolicus (Figures 9-11) are
very similar, with a small variation in total length (from 64 to 70 mm)
and in the coloration of the head and the pronotum, where a slight
projection is observed (Figure 10). The morphology of the median
sclerite and the right and left phallomere allows us to state that the
samples belong to the same species.

In the brasilianus group, B. affinis (Figure 17) includes specimens
with total length from 46 to 53 mm, whose coloration is brown
with darker veins in the tegmen; the pronotum has a central spot
extending latero-apically. The specimens in Figures 18c and 18d
are similar in the coloration of the head, with slight variation in
the coloration of the clypeus region. The habitus of the specimen
shown in Figure 17d is not illustrated because the specimen was
assembled with spread wings. The heads shown in Figures 18a and
18b differ slightly in coloration and in the configuration of the right
phallomere (Figures 18m and 18n) and the apex of the median sclerite
is somewhat acute (Figures 18q and 18s); however, this character is
not considered sufficient to identift these as separate species.

The specimens of B. neofusiformis (Figure 20) have total lengths
ranging from 45 to 52 mm and a pronotum with a more marked
median apical protuberance, which characterizes them as belonging
to the brasilianus group. The coloration of the head and the pronotum
differs slightly among the specimens (Figures 21a-¢). However, the
configuration of the median sclerite (Figures 21p-t) and other genital
structures supports their retention within the species (Figures 21k-o
and 21u-z).

In B. parafusiformis (Figure 22), the total length ranges from 46
mm to 52 mm, and the central spot of the pronotum shows the same
configuration in all the specimens studied. The head is darker, and the
ocellus, although visible, is indistinct in its coloration (Figures 23b
and 23c). The habitus of the specimens corresponding to the heads
(Figures 23c and 23d) is not shown because they were assembled with
spread wings. However, the configuration of the genital structures of
all specimens is identical (Figures 24a-d, 24e-h, i-1).

The specimens characterized as B. scutatus (Figure 26) have
total lengths ranging between 45 and 52 mm. Seven variations of the
species were distinguished. The coloration of the pronotum differs
(Figure 27g-1), but the coloration of the head (Figures 27a-f) and the
configuration of the genital structures leave no doubt that they belong
to the same species (Figures 28a-g, h-m, n-t). Neither the head and
the pronotum nor the left phallomere of all specimens are presented.

B. valleyanus sp. nov. (Figure 29a) corresponds to the species
recorded by Roth (1969: 244) as Blaberus sp. (brasilianus group)
from Tingo Maria, Peru.
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VASCONCELOS, J.E., BARBOSA, ].E.L.,AZEVEDO, E.L.,AZEVEDO, D.J.S. & ANACLETO, M.J.P. Predation
effects of Melanoides tuberculatus (Miiller 1774) on periphytic biofilm colonization: an experimental
approach. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn03613022013

Abstract: The present study evaluated the predation effects of the gastropod Melanoides tuberculatus on the taxa
richness and density of the periphyton community. A laboratory experiment was conducted with two treatments:
control (without M. tuberculatus) and with M. tuberculatus, each treatment being replicated four times. For
periphyton colonization, glass slides were placed in 3.5 L of water from the environment of the gastropods.
The analysis of species richness and density of the periphyton community on these artificial substrates showed
significant differences (p <0.05) between treatments. In the treatment with M. tuberculatus, taxa richness and
density were lower, with a predominance of Chantrasia macrospora in the last days of the experiment. It follows
that predation by M. tuberculatus destabilizes the course of periphyton colonization, suggesting the possibility
of disruption of natural food chains, however, more studies are needed in this perspectives.

Keywords: invasive species, herbivory, laboratory experiment, Melanoides tuberculatus, periphyton.

VASCONCELOS, J.F., BARBOSA, .E.L.,AZEVEDO, E.L.,AZEVEDO, D.J.S. & ANACLETO, M.J.P. Efeitos
da predacio de Melanoides tuberculatus (Miiller 1774) sobre a comunidade perifitica: uma abordagem
experimental. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?article+bn03613022013

Resumo: O presente estudo teve como objetivo avaliar os efeitos da predagao de Melanoides tuberculatus sobre
a riqueza de taxons e densidade da comunidade perifitica. Foi realizado experimento em laboratorio, com dois
tratamentos: controle (auséncia de M. tuberculatus) e com M. tuberculatus, sendo cada tratamento replicado quatro
vezes. Para a coloniza¢do da comunidade perifitica foram colocados 3,5 L de dgua do ambiente de origem dos
gastropodes, em cada tratamento e 49 cm? de substrato previamente colonizado e 20 1dminas como substratos
artificiais, durante 24 dias. A analise da riqueza de taxons e densidades da comunidade perifitica nos substratos
artificiais mostrou diferenca (p<0,05) entre os tratamentos. Os tratamentos com M. tuberculatus apresentaram
menor riqueza ¢ densidade, com predominancia da Chantrasia macrospora nos Ultimos dias do experimento.
Conclui-se que a predag@o do M. tuberculatus desestabiliza o curso da colonizagio do perifiton e consequentemente
pode causar a ruptura das cadeias naturais, contudo mais estudos nessa perspectiva sao necessarios.

Palavras-chave: espécies invasoras, herbivoria, experimento em laboratorio, Melanoides turbeculatus, perifiton.

http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn03613022013


http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn03613022013
http://www.biotaneotropica.org.br/v13n2/pt/abstract?article+bn03613022013

Biota Neotrop., vol. 13, no. 2

97

Predation effects of Melanoides tuberculatus on periphytic biofilm colonization

Introduction

Invasive species have been widely discussed from ecological,
agricultural and economic aspects, particularly with regard to the
negative effects of these organisms on native species (Pointier et al.
1998). These effects are related to competition, parasitism, predation
(Facon et al. 2005), decrease of local biodiversity and transformation
of habitats (Santos et al. 2007).

The red-rimmed melania Melanoides tuberculatus is an Afro-
Asian Thiaridae gastropod (Pilsbry & Bequaert 1927), which was
introduced into Latin America in the late 1960s and is now widespread
in almost all regions (Brown 1994, Fernandez et al. 2003). The first
record of this species in Brazil was in 1967, in Santos, state of Sao
Paulo (Vaz et al. 1986), probably introduced along with fish and
ornamental plants from Africa (Santos & Eskinazi-Sant’Anna 2010).
This snail has a high capacity for colonization and adaptation to new
habitats, and can limit or exclude the native species (Guimaraes et al.
2001, Giovanelli et al. 2003). M. tuberculatus is frequently found
associated with biofilm because of its preference for feeding on green
algae and organic matter (Beeston & Morgan 1979).

The periphyton biofilm is established on hard substrates of
aquatic ecosystems and plays an important role as primary producers,
food source for invertebrates, and bio-indicators of environmental
quality (Szabd et al. 2008). During the colonization process, the
periphyton community is affected by many factors such as area of
the substrate, and the physical, chemical and morphological features
of the aquatic system (Moschini-Carlos et al. 2000). Predation may
have a significant negative effect on the dynamics of periphyton
colonization (Blanchet et al. 2008). M. tuberculatus had a substantial
success colonizing Brazilian aquatic ecosystems (Santos & Eskinazi-
Sant’Anna 2010), but low information has been produced about
the your predation effects on dynamic of algae community and the
consequences for the other trophic levels.

This study analyzed the effects of M. tuberculatus on periphyton
biofilm colonization. We hypothesized that the presence of M.
tuberculatus affects the taxa richeness, and density of the periphyton
biofilm.

Material and Methods

The effect of M. tuberculatus on periphyton biofilm colonization
was tested in aquariums, under laboratory conditions. The experiment

was conducted during 24 days, between February and March 0of 2012,
in the Laboratorio de Ecologia Aquatica of the Universidade Estadual
da Paraiba (LEAq/UEPB).

The experimental design was composed by two treatments,
replicated four times: control, without (TC) and with M. tuberculatus
(TM). The aquariums were arranged in rows (Figure 1), and kept ata
temperature of 25 °C and 12/12-h photoperiod. Glass slides (25) were
arranged on the sides of the aquariums for periphyton colonization
(Figure 1). The aquariums were filled with natural water (3.5 L)
from the Bodocongé Reservoir, enriched with N (1.25 mL NaNO,
[10,000 mg N.L']) and P (1.25 mL KH_ PO, [1,600 mg P.L™']), at
the start of the experiment and in the 3" week. In the TM treatments,
22 adult individuals of M. tuberculatus, with a total biomass of 7.56
mg, were placed in each TM aquarium.

1. Samples and data analyses

Samples were taken every three days for four weeks, and
consisted of randomly chosen glass slides. The periphyton was
removed from the slides with the aid of stainless-steel blades and jets
of distilled water. The material was stored in PVC bottles, and fixed
and preserved with acetic Lugol for quantitative analysis. Periphytic
algae were counted under a inverted microscope, using method of
Utermohl (1958). Random fields were counted to achieve stabilization
of the curve (species rarefaction), up to a total of 100 individuals of
the most common species (Bicudo 1990). The density of periphytic
algae was calculated according to equation of Ros (1979). At the end
of the experiment, the individuals of M. tuberculatus were counted
and the final biomass was determined.

A Kruskal-Wallis test was performed to determine the differences
in species richness, density, and diversity of periphytic algae in
the treatments and among the days of colonization. This analysis
was executed in the software Statistica 7.1. An nMDs was used
to determine the differences in species composition between the
treatments, and an ANOSIM to confirm the ordination patterns in
nMDS, using PRIMER-PERMANOVA software.

Results

The periphytic algae from the two treatments represented a total
of 35 taxa from the following divisions: Chlorophyceae (23%),

Biofilm +
M. tuberculatus

1.25 mL NaNO,
1.25 mLKH,PO,

Water of
Bodocongo
reservoir

-1l -1iii-llii-nnnl-1iii-anni-anni

24" Day 21" Day 18" Day 15* Day

12" Day 9t Day 6" Day 3" Day

Figure 1. Experimental design with control and treatment with Melanoides tuberculatus, February 28 - March 23, 2012.
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Cyanobacteria (23%) Bacillariophyceae (34%), Euglenophyceae The density of periphytic algaec showed significant differences
(11%), Zygnemaphyceae (3%), Oedogoniophyceae (3%) and between treatments (p <0.05), with higher densities in the control
Florideophyceae (3%). In the control treatment, 32 taxa were  treatment. The density increased during the experiments, with lower
recorded, with 18 exclusive taxa; 17 were recorded in the treatment
with M. tuberculatus, with three exclusive species (Table 1).

Taxa richness showed significant differences between treatments
(p <0.05) and between sampling periods for TC (p <0.05). In the early
stages of colonization, higher taxa richness was observed for the TM;
however, from the 6th day of the experiment, richness decreased,
ranged to 4-2 taxa and continued to decline until the end of the
experiment. For the control treatment, taxa richness increased until Cyclotella meneguiniana subsequently. The more abundant species
the 9th day, then decreased and a new “surge” of species occurred in were Planktothrix agardii, Leptolyngbya sp., Oedogonium sp. and
the 21th days (Figure 2A). Spirogyra sp. (Figure 3A).

values in the early stages, exponential growth from day 3th, and
peaking at day 12th in the control treatment and on the 9th day in
the TM treatment (Figure 2B).

Diatoms were most abundant in the TC (62% of total density),
followed by Cyanobacteria (19%) and Chlorophyceae (7%). Navicula
sp. was dominant at the beginning of colonization (up to day 6) and

Table 1. Composition of periphytic algae in the experiment with control TC and treatment with Melanoides tuberculatus TM, February 28 - March 23, 2012.
Taxon TC ™

Bacillariophyceae
Amphipleura sp Kiitzing 1844

X

Amphora sp Ehrenberg ex Kiitzing 1844
Cocconeis sp Ehrenberg 1837
Cyclotella meneghiniana Kiitzing 1844
Eunotia sp Ehrenberg 1837

Fragilaria capucina Desmazieres 1830
Navicula sp Bory de Saint-Vincent 1822

XX KX

Navicula sp2
Nitzschia longissima (Brébisson) Ralfs in Pritchard 1861
Surirella sp Turpin 1828

I T o T T T

Synedra sp Ehrenberg 1830
Synedra ulna (Nitzsch) Ehrenberg 1832
Chlorococcaceae

XK KX

o

Chlorella vulgaris Beyerinck 1890

Chlorococcum sp Meneghini 1842

Crucigenia sp Morren 1830

Desmodesmus quadricaudatus (Arkansas) Smith 2010

Eutetramorus sp Walton 1918

Monoraphidium contortum Komarkova-Legnerova in Fott 1969

Oocystis borgei Snow 1903

Schroederia antillarum (Komarek) Hegewald & Schnepf 1986
Cyanophyceae

Aphanocapsa elegans (Lemmermann) Joosten 2006

Leptolyngbya nodulosa Li & J.Brand 2007

Lyngbya sp Agardh ex Gomont 1892

KR KKK K KK

Merismopedia minima Beck 1897
Microcystis protocystis Crow 1923
Oscillatoria sp Vaucher ex Gomont 1892
Planktothrix agardhii Gomont Anagnostidis & Komarek 1988
Pseudanabaena galeata Bocher 1949
Euglenophyceae
Euglena pusilla Playfair 1921
Lepocinclis salina Fritsch 1914

T T I

Strombomonas sp Deflandre 1930

Trachelomonas sp Ehrenberg 1835
Florideophyceae

Chantransia macrospora Wood 1887 X
Oedogoniophyceae

Oedogonium sp Link ex Hirn 1900 X
Zygnematophyceae

Spirogyra sp Link 1820 X

XK KX

http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn03613022013



99

Biota Neotrop., vol. 13, no. 2

Predation effects of Melanoides tuberculatus on periphytic biofilm colonization

-+ With M. tuberculatus

—a— Control

160

0 L
(=] = o (=) (=] (=] o (=]
= o o == w =t L]
([ wofpur) Aysuaq 2By
w
2
&
32
g
@L
S
=
E=
3=
o=
4
_

14

12

=
-

(Uoxe] ,UJ ssauyall sa)0ads

[x=]

w0

=T

15 18 21 24

12
Days of colonization

24

2

15 8

12
Days of colonization

- March 23, 2012.

February 28

5

Figure 2. Species richness (A) and density (B) of periphytic algae in the experiment

W Other

Oedogoniophyceae
B Euglenophyceae

. Chlorophyceas
# Cyanobacteria

)

Bacillariophyceae

=
<

0.7
sa

C - - BN - RN - T - R - B -
g gn g g% o o~ a-
B el e s
0O M~ W L o= oM ™

Iouepunge aanze|ay

24

21

18

s

12

ion

t

Days of coloniza

Florideophyceae

i
1] Q
a @ 2
o b
= . al
€= = -
=2
o = =
(=] -4 &
= ) e
a = =
= = M
3 = =
L ) o
| W o

IouEpunge 3A3E|RY

hyceae

Bacillariop

<

fo)

Days of colonization

Figure 3. Relative abundance of the most representative classes of algae in the experiment with control (A) and treatment with Melanoides tuberculatus (B),

February 28 - March 23, 2012.

http://www.biotaneotropica.org.br

http://www.biotaneotropica.org.br/v13n2/en/abstract?article+bn03613022013



100

Biota Neotrop., vol. 13, no. 2

Vasconcelos, J.F. et al.

In the treatment with M. tuberculatus, members of Cyanobacteria
were the most abundant (56% of the total density) followed by
Florideophyceae (27% of the total density). Leptolyngbya sp. was
dominant in the initial 12 days of colonization, and Chantransia
macrospora in subsequent days (Figure 3B). The pressure exerted
by the herbivory by M. tuberculatus significantly affected the
colonization and community structure of periphyton. The biomass
of M. tuberculatus showed significant growth during the experiment,
with an average increase of 2.3% of the initial biomass. The
individuals spawned during the experiment comprised 0.5% of the
final biomass.

The ordering of the nMDS showed significant differences between
treatments and time of exposure of the substrate (Figure 4). There
was separation of the two cases relating to treatments and between
periods, which demonstrated differences in community structure
between the period between 1-12 and 15-24 days of colonization for
the control treatment, and the period between 1-9 and 12-24 days for
the treatment with M. tuberculatus (Figure 4). ANOSIM analyses
confirmed the significant differences between the periods (Global R=
0.37; p<0.05) and treatments (Global R= 0.33; p<0.05).

Discussion

The periphytic algal community is a key element in aquatic
ecosystems. This community can contribute about 90% of total
primary production of the ecosystem (Wetzel 1990). In addition,
periphyton is a base food for food webs, being rich in protein, vitamins
and minerals (Fernandes & Esteves 1996), and a food source for fish
and benthic invertebrates (Morley et al. 2008).

Jones & Sayer (2003) showed that periphyton biomass is
determined by predation by benthic invertebrates. In our study, the
density of periphyton decreased when exposed to M. tuberculatus.
As noted by Putz (1997) for a study in the Rio Negro, periphytic
diatoms are under pressure by many invertebrates feeding on them.
Our study showed that the low density of diatoms in the experiment
containing M. tuberculatus resulted from the feeding of this mollusk.
The occurrence of exclusive taxa in the control experiment can be
explained by the influence of M. tuberculatus on their development,
since from the beginning of the experiment, these snails eat the very
species that promote subsequent colonization by other taxa.

The significant increase in biomass of M. tuberculatus was
provided both by the weight gain of the adults and the birth of
young individuals. Keller et al. (2007) found that each adult
M. tuberculatus could produce around 365 juveniles per year.
The high rate of population growth is one reason for the adaptive
success of M. tuberculatus, not least because these organisms are
parthenogenetic.

TM2 Stress: 0.1
™
TM4
’ ™8
e
CA2 ca TM5
cE6 cb
Ak 4
C3
A
C8
A C1
T™3 A

Figure 4. nMDS analysis showing segregation between days of experiment
and the treatments.
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The decrease in the diversity and richness of the periphyton
is explained by the predation pressure exerted by this mollusk.
This suggests that in the natural environment, the presence of
M. tuberculatus decreases ecological quality (Rosenberg & Resh
1993), since it caused the disappearance of some species of periphyton,
causing other species to become dominant, such as Chantransia and
Leptolyngbya. Thus, predation pressure on the periphyton community
can alter the trophic dynamics in aquatic ecosystems.

Interestingly, in the first days of the experiment, species richness
increased in the treatments with M. tuberculatus. This can be
explained by the probable presence of periphyton on the shell of the
mollusk. This hypothesis is supported by a study of Vasconcelos et al.
(In preparation) which showed the association of Chantransia
(‘macrospora’), an exotic species to the semi-arid northeast, with the
shell of M. tuberculatus. Another likely reason for this dominance is
the occurrence of Chantransia (‘macrospora’) only in the treatment
containing M. tuberculatus.

The presence of exotic mollusks in aquatic ecosystems is of
concern because it threatens local biodiversity, and may cause health
problems, for instance, these snails are a host of exotic trematodes
such as Centrocestus formosanus (Souto et al. 2011). In addition to
predation pressure on periphyton, this snail competes for resources
with native gastropods, causing the reduction or disappearance of
their populations (Cowie 2001, Prenter et al. 2004). M. tuberculatus
was reported causing reduction in populations of Biomphalaria
glabrata, a native mollusk, because species competing for habitat and
food resources (Rocha-Miranda & Martins-Silva 2006, Tuan 2009).
In the present study, M. tuberculatus reduced the taxa richness and
of the periphyton and also affected the density of this community.
Since these organisms feed mainly on periphytic algae (Pointier et al.
1991), one can extrapolate this observation to natural environments.
However, more studies are needed to explain the consequences of
the predation on food chain.
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Abstract: Forest fragmentation affects the structure and dynamics of plant communities, leading to biodiversity
loss in forest remnants. In this paper we show that in a bamboo (Guadua weberbaueri Pilger) dominated forest
fragment in southwestern Amazonia edge effect may be confounded by bamboo effect, which also occur inside
the forest. We measured growth, mortality and, recruitment rate of trees with DBH > 10 cm, in a fragment of
bamboo dominated open forest in southwestern Amazonia, state of Acre, Brazil, in 15 plots at the forest edge
and 15 plots inside the forest fragment, 500 m away from the border. Time interval between censuses was 1.8
years. The average diameter growth rate differed significantly between edge (3.82 + 0.10 mm a™') and interior
(2.39 £ 0.18 mm a'); but there were no differences in annual mortality rate (edge =3.8 £2.5 % a™! CV = 65.7%);
interior = 3.6 + 2.6% a' CV = 72.2%) or in annual recruitment rate (edge = 7.1 £ 3.2% a' CV = 45%;
interior = 8.9 = 7.9% a! CV = 88.7%). Diameter growth rate, particularly of pioneer and fast-growing trees, is
favored by the environmental conditions of the edge, where bamboo abundance is higher. However, the absence
of an edge effect on mortality and recruitment could be due to the particular dynamics of bamboo patches, which
could be mimicking forest edges and therefore masking possible edge effect in this fragment. We speculate that
the mortality and recruitment patterns in fragmented forests of southwestern Amazonia is different from other
areas in Amazonia and that bamboo is one of the key controllers of successional processes in these fragments.
Keywords: forest fragmentation, edge effect, open forest with bamboo, plant communities, forest succession,
tropical forest dynamic.

MEDEIROS, H., CASTRO, W., SALIMON, C.I., SILVA, I.B. & SILVEIRA, M. Mortalidade, recrutamento
e crescimento arboreo em um fragmento florestal dominado por bambu no sudoeste da Amazonia, Brasil.
Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?article+bn00613022013

Resumo: A fragmentacdo florestal afeta a estrutura e dindmica das comunidades vegetais, levando a perda da
biodiversidade nos remanescentes florestais. Neste trabalho noés mostramos que em um fragmento florestal
dominado por bambu (Guadua weberbaueri Pilger) no sudoeste da Amazoénia, o efeito de borda deve ser
confundido pelo efeito efeito do bambu, que também ocorre no interior da floresta. N6s medimos as taxas de
incremento diamétrico, mortalidade e recrutamento de arvores com DAP (didmetro a altura do peito) > 10 cm,
em um fragmento dominado por floresta aberta com bambu no sudoeste da Amazonia, estado do Acre, Brasil,
em 15 parcelas na borda da floresta e 15 a 500 m da borda no interior do fragmento florestal. O intervalo de
tempo entre os censos foi de 1,8 anos. A taxa anual de incremento diamétrico médio diferiu significativamente
entre borda (3,82 + 0,10 mm a™') e interior (2,39 £+ 0,18 mm a'); mas nio houve diferencas na taxa anual de
mortalidade (borda = 3.8 + 2.5% a™' CV = 65.7%; interior = 3.6 + 2.6% a' CV = 72.2%) e na taxa anual de
recrutamento (borda = 7.1 £3.2% a™' CV =45%; interior = 8.9 £ 7.9% a™' CV = 88.7%). A taxa de incremento
diamétrico, especialmente de espécies arboreas de estagios iniciais de sucessao ecologica e crescimento rapido,
¢ favorecida pelas condi¢des ambientais da borda, onde a abundéancia de bambu ¢ maior. Porém, a auséncia de
efeito de borda sobre a mortalidade e recrutamento, pode ser devido a propria dindmica das manchas de bambu,
que podem estar imitando as bordas das florestas, e portanto, mascarando o efeito de borda neste fragmento. Nos
especulamos que os padrdes de mortalidade e recrutamento em florestas fragmentadas no Sudoeste da Amazonia
sdo diferentes de outras partes da bacia Amazonica e que o bambu nessas florestas é um dos principais atores
controlando a sucessao florestal nesses fragmentos.

Palavras-chave: fragmentagdo florestal, efeito de borda, floresta aberta com bambu, comunidade vegetal, sucessdo
florestal, dindmica de florestas tropicais.
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Introduction

Because of the key role of the Amazon in maintaining the
global climate and biodiversity (Malhi et al. 2008, Salati & Vose
1984, Phillips et al. 1998, Fearnside 1999, Laurance et al. 2010),
it becomes more and more important to understand edge effects on
plant communities and ecosystem processes, as a result of landscape
fragmentation caused mainly by the expansion of agriculture, cattle
ranching (Barona et al. 2010), construction and by building the
infrastructure need for the production and distribution of products
associated with development projects (Soares-Filho et al. 2000).
Between 2001 and 2010, the Brazilian Amazon lost an average of
16.153 +7.500 km?/year of mature forest (Instituto... 2010), which is
the equivalent of 10% of Acre State total area. As a direct consequence,
the remaining forests have been gradually fragmented and isolated
within a matrix dominated by pasture, annual monocultures or
secondary forest patches at different successional stages.

In addition to habitat loss and changes in biological populations,
changes in land cover decrease the effectively preserved area, due
to edge effects (Nascimento & Laurance 2006), which include
modifications in physical, chemical and biological parameters caused
by the contact between the fragment and the matrix (Wiens et al. 1993,
Murcia 1995, Primak & Rodrigues 2001). Fragment edges are strongly
affected by external disturbances in many important ecosystem
processes (Laurance et al. 2002), such as total photosynthetic rate
(MacDougall & Kellman 1992), density of individuals, primary
productivity and floristic diversity (Didhan & Lawton 1999).

In the Central Amazon, Laurance & Yensen (1991), Laurance et al.
(1998a, b, 2000), Murcia (1995) and (Kapos 1989) observed that
the edge effect changes species composition and affects diameter
growth, mortality and recruitment, due to several factors, such as
the reduction of water supply in the soil, increase in light penetration
in the border, even after decades of the fragmentation processes
(Oliveira Filho et al. 1997).

Southwestern Amazon has also undergone a process of
fragmentation and vegetation loss, especially due to the expansion
of cattle raising, agriculture, logging (Baitz et al. 2008) and road
paving (Brown et al. 2002). Nevertheless, western Amazonia is known
for the extensive cover (165,000 km?) of open forests dominated
by bamboos of the genus Guadua (Smith & Nelson 2011). These
bamboos strongly affect the structure and dynamics of these forests,
causing a decrease in tree density, total basal area, floristic richness
and in functional groups (Oliveira 2000, Smith 2000, Silveira 2005,
Griscom & Ashton 2003, Griscom et al. 2007).

We speculate that where forests are dominated by bamboo, forest
dynamics might be different, since bamboo does influence forest
structure elsewhere in western Amazonia (Griscom & Ashton 2003).
Due to a lack of knowledge of the impact of forest fragmentation on
edge effects in southwestern Amazonia, we measured tree growth,
mortality rate and recruitment on the edge and in the interior of a
bamboo dominated forest fragment to address this hypothesis.

Material and Methods

1. Study area

Catuaba Experimental Farm possesses a forest fragment with ca.
1,200 ha located in Senador Guiomard, state of Acre (10°04” S and
67°37° W). It has a gently rolling topography with predominance
of oxisols and to a lesser extent ultisols (Acre 2006); the A and
B horizons are predominantly formed by sand (62 and 47%,
respectively) and the pH is approximately 4.0 (Sousa et al. 2008). The
fragment is at an average altitude of 214 m a.s.l. and is 0.8-7.4 km
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away from neighboring remnants. The area is covered by bamboo
dominated open rainforest, in which understory vines and culms of
Guadua weberbaueri Pilger are very abundant. The dominant trees
are Hevea brasiliensis (Willd. ex A. Juss.) Miill. Arg. (Euphorbiaceae),
Bertholletia excelsa Humb. & Bonpl. (Lecythidaceae), Tetragastris
altissima (Aubl.) Swart (Burseraceae) and Carapa guianensis Aubl.
(Meliaceae). Canopy height is between 20 and 40 m, with emergent
trees up to 45 m (Silveira 2005). Mean annual rainfall is 1,958 mm,
varying from 846 mm in the wettest quarter (January to March) to
197 mm in the driest quarter (July to September). The average annual
temperature is 25.3 °C, ranging from 17 to 32.7 °C (Duarte 20006).

2. Tree community sampling

We randomly selected three areas, and in each area two 500 x 10
m transects were set parallel to 500 m apart from each other: one at
the edge, 10 m from the non-forested matrix, and one inside the forest,
500 m from the first area. On each transect five 100 x 10 m plots
were delimited, where all live trees, as well as lianas and palms, were
permanently marked with aluminum tags at 1.60 m and referenced by
x/y coordinates. All individuals (DBH > 10 cm) had their diameter
measured at 1.3 m; buttressed trees were measured 50 cm above the
end of the roots according RAINFOR field protocols. The RAINFOR
field protocols are available at http://www.geog.leeds.ac.uk/ projects/
rainfor/rainforfield manual.doc.

The first census was carried out between October and November
2007, and a second census was carried out in September 2009;
all individuals were checked for DBH on both occasions. Dead
individuals were counted, and individuals that met the minimal
criterion of inclusion 1.8 years after the first measurement were
marked as recruits and measured.

The annual diameter growth for each individual was calculated
using the formula (DBH, — DBH,) / t, where DBH, represents the
initial diameter, DBH, represents the diameter measured in the second
census, and ¢ represents the time interval between measurements.
There were 191 individuals excluded (15% of total) from our analyses,
due to very high buttresses or other bark characteristics which caused
measuring errors (n = 58 border; n = 53 interior, not statistically
different) and others because they were dead (n = 48 border; 32
interior, not statistically different). Since the differences in excluded
trees were not significantly different, such exclusion was probably
not a bias in our results.

Mortality (M) and Recruitment (R) rates were calculated
following Sheil & May (1996), using the formulas below, where N, is
the initial number of individuals, m is the number of dead individuals,
7 is the number of recruits, and ¢ the elapsed time between censuses
(Equations 1 and 2):

M = {1 - [(N, - m)/N,]'"*} x 100 )

R = {[(N, + 1)/N,]" — 1} x 100 )

To test the influence of size on diameter growth and mortality,
individuals were categorized in three DBH classes: 10-30 cm, 30.1-
50 cm and over 50 cm. Data was normal and homocedastic and we
used a one-way ANOVA to test differences among diameter classes.

Results

1. Diameter growth rate

Out of the 1,291 individuals sampled, the total number recorded
in the edge (498.6 ind./ha) differed significantly (ANOVA: F = 7.7
p=0.022) from the interior (362 ind. ha™'). The average annual growth
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rate at the edge (3.82 + 0.10 mm.a™") was significantly (p < 0.001)
higher than in the interior (2.39 + 0.18 mm a™'), Table 1.

Diameter growth at 10-30 cm DBH at the edge was significantly
(ANOVA: F = 3.8 p = 0.05) higher than the forest interior.
However, the difference was not significant for trees with DBH
30-50 cm (ANOVA: F = 0.03 p = 0.86) and DBH > 50 cm
(ANOVA: F = 0.35 p = 0.55). Such positive relationship between
DBH and growth rate was also observed separately in the edge
(10-30 cm = 3.63 £ 2.07 mm a'; 30.1-50 cm = 4.6 + 4.0 mm a’';
and > 50 cm = 7.52 + 12.44 mm a') and in the interior
(10-30 cm=2.34+ 1.47 mm a™'; 30.1-50 cm = 3.29 £ 3.08 mm a’;
and >50 cm = 6.28 + 8.08 mm a™').

2. Mortality and Recruiting rates

Total mortality rate was 3.77 £+ 2.55% a'. The number of
individuals in each census and their respective mortality rates are
presented in Table 1. Annual mortality rate was not difference
between edge (3.89 +2.58 % a') and interior forest (3.65 = 2.60 %
a’!). Total average mortality rate (edge plus interior) for plants with
DBH 10-30 cm (4.13 £3.20% a™') was significantly higher (p=0.002,
Mann-Whitney U Test) than in the class 30.1-50 cm (3.45 + 6.38%
a'). In the edge this rate differed significantly (p= 0.015 Mann-
Whitney U test) between the classes of DBH 10-30 (4.09% a ') and
30.1-50 cm (3.41% a™'). In the interior, although the mortality rate
was higher in the class 10-30 (4.17% a™') than in the class 30.1-50
(3.48% a™), the difference was not significant. There was also no
significant difference between edge and interior for the DBH classes
of 10-30 cm (p = 0.945) and 30.1-50 cm (p = 0.966).

Although between 2007 and 2009 no mortality of individuals with
DBH over 50 cm was recorded, 80 individuals died in the other two
classes, and 176 individuals were included in the second census as
recruits, which resulted in a recruitment rate of 7.22% a™' (Table 1).
In the edge, the recruitment rate was 7,16 £ 3,29% a™!' , and in the
interior it was 8,98 + 7,96% a'; nevertheless this difference was not
significant (p = 0.397).

Discussion

1. Diameter growth

The average diameter growth rate observed in the present study
(3.10 mm a™') is similar to the rates reported by Selhorst (2005)
(3.6 mm a™') and Vieira (2003) (3.9 mm a'), in a assessments of the
same area four and two years respectively. Despite the small variation,
these rates are higher than the rates measured in others dense forests
of Amazon basin (1.8 mm a! by Silva et al. 2002, 1.6 mm a! by
Higuchi et al. 2003, 2.0 mm a' by Carvalho et al. 2004, and 1.4 mm
a’! by Laurance et al. 2004). Thus, trees in southwestern Amazonia
grow up to twice as fast as the ones in Oriental Amazon, which could

result from variations in chemical and physical properties of the soil
(Malhi et al. 2004, Quesada et al. 2009 & Quesada et al. 2010) and
also by the dominant functional group — fast growing light-weighted
species.

The significant difference in diameter growth rate between edge
and interior probably occurs due to changes in microclimatic conditions
(Camargo & Kapos 1995, Kapos et al. 1997, Laurance et al. 1998a,
2001), which are more favorable in the edge to the establishment
of pioneer species, which grow faster and have a shorter life cycle
(Lieberman & Lieberman 1987). Furthermore, bamboos are known
to influence the structure of the forest (Silveira 2005, Oliveira 2000,
Griscom & Ashton 2003, 2006). Griscom & Ashton (2006), showed
that the bamboo control succession forest and thus can act as a filter,
particularly for some species characteristic of early stages succession,
which in general tend to exhibit rapid growth (Silveira 2005, Oliveira
2000, Griscom et al. 2007). In addition, bamboo density at the edge
(3394 + 1121 culms ha™) is two times higher than in the interior forest
(1269 + 824.49 culms ha™') (Castro et al. 2013). Thus, even without
concrete evidence, we believe that the higher growth rate at the edge
could be influenced by a combination of edge plus bamboo effects;
which is not reported in the literature so far.

2. Mortality and tree recruitment

Not only the total mortality rates (3.77% a') is more than
three times higher than the rates observed in Central Amazon by
Higuchi etal. (1997; 1.03%), Rocha (2001; 0.86%), and Teixeira et al.
(2007; 1.13%), but also no edge effect was detected for this process.
In Central Amazon, mortality rate is higher in the edge, and is related
mainly to a combination of microclimatic conditions, wind turbulence
and liana loads (Ferreira & Laurance 1997, Laurance et al. 1998a,
2000, Nascimento & Laurance 2006). Tree mortality is also higher
for larger individuals (Hubell & Foster 1990, Laurance et al. 1998a,
2000).

In present study, in addition to the combination of those factors,
the disturbance caused by bamboos (Silveira 2005, Griscom &
Ashton, 2003) should also be considered. Tree mortality could
be related more to bamboo density than to the edge effect. We
suggest that the higher mortality in forests with bamboos, mainly in
smaller size classes, is related to the disturbance regime imposed by
G. weberbaueri (Silveira 2005, Griscom & Ashton 2006), favoring the
establishment and growth of pioneer species that, due to their shorter
life cycle, contribute more to the increase in mortality rate than the
species that are characteristic of later successional stages (Silveira
1999, Swaine & Whitmore 1988). And since there is a greater bamboo
abundance in edge plots, this may be the cause for our results.

Contrary to what was observed by Laurance et al. (1998a, b,
2001) and Bierregaard et al. (2001), the recruitment rate in the
present study did not differ significantly between edge and interior.
Again, this similarity between edge and interior might be attributed to

Table 1. Tree mortality, recruitment and diameter growth in a forest fragment in southwestern Amazon, state of Acre, Brazil. N;: number of individuals in

2007 and N,: number of individuals in 2009.

Variables Edge Interior General

N, (ind ha™') 498.,6 362 430,3
N, (ind ha™") 529,3 3953 462,3
Survivors 701 510 1211
Dead 48 32 80
Recruits 93 81 174
Diameter growth (mm a™') 3,82 +£0,10 2,39+£0,18 3,10 £0,98
Annual mortality rate (% a™') 3,89 £2,58 3,65 +2,60 3,77 £2,55
Annual recruitment rate (% a™) 7,16 £3,29 8,98 + 7,96 8,10 + 6,09
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bamboo dominance, which occurs in both areas. Griscom & Ashton
(2006), in an experiment with ‘artificial trees’, showed that in plots
dominated by bamboos (G. sarcocarpa Londofio & P.M.Peterson and
G. weberbaueri), the frequency of damage and weight load can be
up to eight times higher than in plots without bamboos. Despite the
lack of difference between interior and edge, the average recruitment
rate was 40% higher than the mortality rate. This can be related to the
open architecture of the canopy, which favors the recruitment of early
successional plant species, such as pioneers and small gap specialists,
which are tolerant to microclimatic conditions of open environments
(Williams-Linera 1990, Laurance et al. 1998b).

Recruitment rate among interior forest plots varies widely
(CV =288%) and we think that bamboo can be favoring the recruitment
of some species characteristic of early successional stages (Silveira
2005, Griscom & Ashton 2003, 2006, Griscom et al. 2007). Although
the results shown here are not very robust in terms of replication, and
that mortality and recruitment did not show the same trend as growth,
bamboo is likely to be selecting pioneer and small gap specialists
(sensu Denslow 1980) such as Acacia polyphyla DC. and Castila
ulei Warb., which regenerate and re-sprout within bamboo patches
(Griscom & Ashton 2006, Silveira 2005).

Thus, we suggest that in fragments dominated by bamboo,
the edge effect may not the single major factor responsible for
tree mortality and recruitment and bamboos might be masking
some probable but not detectable edge effect on tree mortality and
recruitment. Such results show that the area studied is still in a process
of re-establishment and regeneration after the last synchronous
mortality of bamboos (approximately 30 years ago). In addition,
we speculate that bamboo patches of different ages might impose
different effects on forest dynamics in southwestern Amazonia.
Therefore, further and longer studies are important to address
the influence of bamboo and edge at the same time and therefore
corroborate or refute our preliminary results.
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Abstract: In the state of Mato Grosso, studies aiming to investigate the diversity and richness of bats are still
scarce. In the present study, the chiropteran fauna of eastern Mato Grosso (Brazil) was investigated at four sites
representing the Cerrado savanna biome with different degrees of anthropogenic impact, in the municipality of
Nova Xavantina. Surveys were conducted between January and December, 2010, with a total of 48 nights of
mist-netting. A total of 423 bats were captured, representing 25 species distributed in five families. A greater
abundance of individuals was recorded at all sites during the rainy season, with considerable variation being
observed over the course of the year in species richness and composition, and the abundance of bats. Species
richness and bat abundance were higher in the better preserved habitats in comparison with the impacted areas.
The timing of foraging activities appeared to vary among the specimens and there was a progressive increase in
activity until 19:30 h, with a marked decline after 22:30 h. The ecological diversity (Shannon-Wiener index) of
the bat community within the study area was A” =2.37.

Keywords: Chiroptera, conservation, species richness, diversity.

SOUSA, R.F., VENERE, P.C. & FARIA, K.C. Morcegos em remanescentes florestais de Cerrado do leste
de Mato Grosso, Brasil. Biota Neotrop. 13(2): http://www.biotaneotropica.org.br/v13n2/pt/abstract?inventory
+bn03313022013

Resumo: No estado de Mato Grosso, os estudos visando investigar a diversidade e riqueza de morcegos ainda sdo
escassos. Neste estudo, a quiropterofauna da regido leste mato-grossense foi investigada por meio de capturas em
quatro areas remanescentes de Cerrado com diferentes indices de conservagao, no municipio de Nova Xavantina.
As capturas ocorreram de janeiro a dezembro de 2010, totalizando 48 noites de amostragem. Foram capturados
423 individuos, distribuidos em 25 espécies e cinco familias. Os quatro ambientes apresentaram maior abundancia
na estacdo chuvosa e, ao longo dos meses ¢ entre as estagcdes do ano a composicdo, riqueza ¢ abundancia de
morcegos variaram. As areas mais preservadas apresentaram maior riqueza e maior abundancia de morcegos
em relacdo as areas degradadas. Foi possivel verificar que o horario de forrageamento variou entre os espécimes
capturados, ocorrendo um pico crescente de atividade até as 19:30h e uma redug@o acentuada por volta das 22:30h.
A diversidade calculada pelo indice de Shannon-Wiener (H”) para as areas foi de H’=2,37.

Palavras-chave: Chiroptera, conserva¢do, riqueza, diversidade.
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Bats in the Cerrado savanna of Mato Grosso

Introduction

The Cerrado biome occupies almost a quarter (23%) of Brazilian
territory (Ribeiro & Walter 2008), and is composed of a mosaic
of forests, savannas and grasslands, the distribution of which are
determined primarily by relief, soils, and climatic factors, the
interaction of which creates a considerable diversity of habitats (Sano
2011). The biological diversity of the Cerrado is also substantial, due
in part to the size of biome, although this wealth of natural resources
is poorly studied in general (Chaveiro et al. 2011).

At the present time, 101 bat species are known to occur in the
Brazilian Cerrado, which corresponds to almost 60% of the total
number of species found in Brazil. These species belong to 42
genera distributed in eight families — Emballorunidae, Noctilionidae,
Mormoopidae, Phyllostomidae, Furipteridae, Vespertilionidae,
Molossidae, and Thyropteridae. The family Phyllostomidae is the
most diverse, with a total of 55 species, followed by the Molossidae,
with 20 species, and the Vespertilionidae, with 12 (Paglia et al. 2012,
Reis et al. 2013).

Few detailed studies of the bat fauna of Mato Grosso are available,
which hampers any attempt to define the true diversity of the state’s
bat fauna (Gongalves & Gregorin 2004). Among the first surveys
for the state are Pelzeln (1883) and Miranda-Ribeiro (1914), which
recorded respectively 23 and 12 species. Up to now 84 bat species
have been recorded in the state (Peracchi et al. 2011, Paglia et al.
2012, Reis et al. 2013), although these data are derived from widely-
scattered localities, separated by extensive areas for which no data
are available whatsoever.

In fragmented landscapes, bat communities tend to decline in
abundance and species richness, and suffer considerable modifications
of species composition. In particular, species with relatively restricted

60°0'0"W 40°0'0"W 52°24'0"W
1 1 1 1
= Brazil =
21 -9
o o
Mato Grosso
g - Nova Xavantina L g §
S &o
IS as
T T T T
60°0'0"W 40°0'0"W
N
w E  Projection: WGS 1984 v
=
S g
(o]
s
Km
0 1 2 4 6

52°24'0"W

geographic ranges that are relatively intolerant of habitat disturbance
tend to decline and disappear under the eftects of anthropogenic
impacts (Granjon et al. 1996, Cosson et al. 1999). The present study
analyzed the species composition and richness, and abundance of the
bat species recorded in remnants of Cerrado of eastern Mato Grosso,
Brazil, representing different degrees of habitat disturbance.

Material and Methods

The study area is located in the municipality of Nova Xavantina,
in eastern Mato Grosso. This region corresponds to a transition zone
between the Cerrado and Amazon Forest domains. Vegetation is
predominantly Cerrado intercalated with extensive tracts of cerradao
woodland and typical Amazon forest (Marimon-Junior & Haridasan
2005). The local climate is of Képpen’s Aw type, with a mean annual
temperature of 24 °C, and precipitation of approximately 1,500 mm
(Silva et al. 2008). Nova Xavantina is considered to be a priority area
for the conservation of the Cerrado, given the diversity of species
found within its geographic limits (Cavalcanti 2002).

Four sites were selected for the collection of specimens in
remnants of cerrado habitats characterized by different levels of
anthropogenic impact (Figure 1): site 1 (14° 38” 14” S and 52° 21’
49” W) is arelatively well-preserved area of cerradao woodland; site 2
(14°40°23” S and 52° 19°31” W) is an area of typical cerrado savanna
with low levels of disturbance and partly surrounded by pastures;
site 3 (14°40° 12” S and 52° 21° 52” W) is typical cerrado savanna
in the vicinity of the Rio das Mortes, which is suffering increasing
impact from agricultural settlements, and site 4 (14° 40’ 48” S and
52°19°31” W) is a highly degraded gallery forest surrounded by
pastures and homesteads.

52°21'0"W

14°39'0"S

14°420"S

52°21'0"W

Figure 1. Map of the municipality of Nova Xavantina, state of Mato Grosso, showing the location of the four sites sampled. 1: Site 1 (14° 38’ 14” S and
52°21749” W), 2: Site 2 (14°40°23” S and 52°19°31” W), 3: Site 3 (14° 40’ 12” S and 52° 21’ 52” W) and 4: Site 4 (14° 40°48” S and 52° 19”317 W).
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Twelve nights of sampling each site were performed between
January and December, 2010, with a total of 48 nights of field work.
Five mist-nets (four of 9 m x 3 m and one 12 m x 3 m, with a 20 mm
mesh) were used and they were set between 18:00 h and 24:00 h,
and they were monitored at 30-minute intervals for the removal
of captured bats, which were placed in cotton bags. The ambient
temperature was measured during each visit with an analogical
thermometer.

The bats captured in the mist-nets were identified based on
the specialized literature, in particular Vizotto & Taddei (1973),
Eisenberg & Redford (1999), Gregorin & Taddei (2002) and Gardner
(2007). The specimens that could not be identified were taken to
the Nova Xavantina campus of the Mato Grosso State University
(license number 18276-1 — IBAMA/SISBIO/MT) for examination
in the Genetics Laboratory, and were deposited in this laboratory’s
chiropteran collection (collection numbers: RM 63-75; 80-86; 92-97;
102-108; 122-124; 131-137; 160-164; 181-183; 185-195; 205).
In some cases, specialists were consulted in order to confirm the
taxonomic identification of the specimens. Nomenclature was based
on Paglia et al. (2012).

Species richness and abundance was computed for each site
and season. The reliability of the estimates of species richness was
evaluated using the Jackknife I richness estimator, run in the Estimates
program (Colwell 2008). The Chi-square test (X?) was used to evaluate
differences in the number of individuals captured in the rainy and dry
seasons. The sampling effort was based on the proposal of Straube
& Bianconi (2002). Ecological diversity was estimated using the
log-based Shannon-Wiener index, or A’ (Krebs 1999). All analyses
were run in Microsoft Office Excel 2007.

Results

During the study, a total of 423 bats were captured, representing
25 species belonging to five families (Table 1). The Phyllostomidae
was the most diverse family, with a total of 18 species (72% of the
total captured), followed by the Molossidae, with three species (12%),
Vespertilionidae, with two species (8%), and Emballorunidae and
Mormoopidae with one species each (4%).

Species richness and bat abundance were higher in the better
preserved habitats (sites 1 and 2) in comparison with the impacted
areas (sites 3 and 4). The largest number of individuals (158) was
captured at site 1, although the number of species (18) recorded
at this site was only the second highest of the four sites. A total of
55 individuals was captured during the dry season, and 103 in the
rainy season (X? = 14.58, d.f. = 1, P<0.001), with a predominance
of females (n = 89). The most abundant species were Carollia
perspicillata (Linnaeus, 1758), with 36.7% of the specimens captured,
Artibeus lituratus (Olfers, 1918), with 20.2%, Platyrrhinus lineatus
(E. Geoftroy, 1810), with 10.1%, and Artibeus planirostris (Spix,
1823), with 7.6%. Phyllostomus elongatus (E. Geoftroy, 1810) (one
male and one female) and Vampyrum spectrum (Linnaeus 1758) (a
male) were captured only at this site in the dry season.

The highest species richness (20 species) was recorded at site
2, and the second highest number of individuals (96), of which, 34
were captured during the dry season, and 62 during the rainy season
(X*> =8.16, d.f. = 1, P<0.005), once again with a predominance of
females (n = 58). The most abundant species were A. lituratus,
with 20.8% of the individuals captured, 4. planirostris, with
16.7%, C. perspicillata, with 16.7%, and Molossops temminckii
(Burmeister, 1854), with 9.4%. Six species were recorded only at
this site — Chiroderma villosum Peters, 1860, Cynomops abrasus
(Temminck, 1872), Lophostoma brasiliense Peters, 1866, Molossus
molossus (Pallas, 1766), Uroderma bilobatum Peters, 1866, and
Eptesicus diminutus Osgood, 1915. In all cases, one female was
captured in the rainy season, except for U. bilobatum, with a male
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and female captured in the rainy season, and E. diminutus, with a
female captured in the dry season.

Site 3 was characterized by the lowest species richness (10 species
recorded), with 33 individuals captured during the dry season and 57
in the rainy season (X?=6.41,d.f. =1, P<0.01). In all, 56 females and
34 males were captured. The most abundant species were 4. lituratus,
with 36.7% of the individuals captured, Glossophaga soricina
(Pallas, 1766), with 12.2%, and C. perspicillata and P. lineatus, both
with 11%. One species — Rhynchonycteris naso (Wied-Neuwied,
1820) — was recorded only at this site, with three females and a male
being captured during the dry season.

Site 4 was characterized by the second lowest species richness
and the lowest abundance. Eleven species were recorded, with
27 individuals being captured in the dry season, and 52 in the rainy
season (X* =7.91, d.f. = 1, P<0.005), and once again, the majority
of specimens were female (n = 52). The most abundant species were
P, lineatus, with 27.8% of the individuals captured, C. perspicillata
and A. lituratus with 20.2% each, and A. planirostris, with 12.7%.
None of the species were unique to this site.

Overall, 4. lituratus (n = 101) was the most abundant species,
corresponding to 23.9% of the total number of individuals captured,
followed closely by C. perspicillata (n = 100 or 23.6%), P. lineatus
with 12.5% of the total (n = 53), A. planirostris with 11.1% (n=47),
and G. soricina, with 7.3% (n=31) (Table 1). Together, these species
represent 78.5% (n=332) of the total number of individuals captured.
Of the other species, which accounted for 21.5% of the records
(n=091), did not exceed 17 individuals (Table 1).

Total sampling effort for the four sites was 41,472 m2.h. The
number of species recorded during the first six months of the study
period accumulated rapidly to 17, that is, with half of the total
sampling effort (20,736 m*.h). A further eight species were added
to the inventory during the second half of the study, including three
(C.villosum, M. molossus, and U. bilobatum) in the last three months,
when more than 83% of the total sampling effort had been completed.
Estimated species richness by Jackknife I was 32.3 species, which
indicates that only around 77.3% of the species that occur within the
study area may have been captured during the study. The cumulative
species curve did reach the asymptote (Figure 2).

During the dry season (April to September), a total of
149 individuals representing 16 species were captured, increasing
to 274 individuals and 20 species during the rainy season (October-

40 -
35 A
30 A

25 -

15 A

Cumulative Number of Species

0 +—F——
14258

T T T T

4 ; o 6 T 8
Months Sampled

Figure 2. Accumulation curve of bats species (m) calculated using sampling
effort employed during the period of capture and estimated richness (A ) by
nonparametric Jackknife 1 estimator , between January and December 2010, at
four sites representing the Cerrado savanna de Nova Xavantina, Mato Grosso.
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March). Twelve species were recorded in both seasons, whereas
eight were captured only during the rainy season, and five during the
dry season (Table 1).The number of specimens captured increased
progressively to peak at 19:30 h, and then oscillated before declining
after 22:30 h (Figure 3).

Shannon-Wiener’s diversity index (H’) for the study area
as a whole was H* = 2.37. Site 1 presented the highest diversity
(H’=2.40), while the other sites were considerably less diverse, and
also more similar to one another (site 2: A’ =2.10; site 3: H>=2.03;
site 4: H> = 2.08).

Discussion

Inventories of bats in a number of different areas of the
Cerrado have recorded between 11 and 25 species (Willig 1983,
Gongalves & Gregorin 2004, Bordignon 2006, Anacleto et al. 2008,
Camargo et al. 2009, Bezerra & Marinho-Filho 2010, Ferreira et al.
2010, Zortéa et al. 2010, Silva & Anacleto 2011). The number of
species recorded in the present study represents 26.2% of the total

known to occur in the Cerrado biome, and 29.8% of those recorded
in Mato Grosso (Peracchi et al. 2011).

A relatively high abundance of A. lituratus, C. perspicillata,
P, lineatus, and G. soricina was also recorded at a Cerrado site in
Mato Grosso by Gongalves & Gregorin (2004). Similar results were
obtained in Cerrado in Minas Gerais by Knegt et al. (2005) and in
Mato Grosso do Sul by Ferreira et al. (2010). In the present study,
there was a tendency for diversity to be lower at the more disturbed
sites, although diversity at site 2 was similar to that of the disturbed
sites, due to the marked abundance of C. perspicillata and A. lituratus,
which together accounted for 56% of the individuals captured.

Eight species (4. lituratus, A. planirostris, C. perspicillata,
M. temminckii, G. soricina, L. silvicolum, P. hastatus and P. lineatus)
occurred at all four sites, indicating their generalist habits, which
enable them to adapt to the different conditions found within the
study area. Of these species, only L. silvicolum is thought to have
a preference for well-preserved habitats (Nogueira et al. 2007b),
while the other species are known to inhabit forest formations,

Table 1. Bat species and number of captured individuals in the four sites sampled in remnants of the Cerrado savanna, in the municipality of Nova Xavantina,

state of Mato Grosso, in the rainy season (R) and dry season (D).

Sites

Family/ Subfamily/ Species 1 2 3 4 Total Frequency
R D R D R D R D %

Emballorunidae

Rhynchonycteris naso (Wied-Neuwied, 1820) - - - - - 4 - - 4 0.9
Molossidae

Cynomops abrasus (Temminck, 1826) - - 1 - - - - - 1 0.2

Molossops temminckii (Burmeister, 1854) 2 1 8 1 4 - 1 - 17 4.0

Molossus molossus (Pallas, 1766) - - 1 - - - - - 1 0.2
Mormoopidae

Pteronotus parnellii (Gray, 1843) - 1 - 1 - - - - 2 0.5
Phyllostomidae
Desmodontinae

Desmodus rotundus (E. Geoffroy, 1810) 5 4 - 1 - - - 1 11 2.6
Glossophaginae

Anoura caudifer (E. Geoffroy, 1818) 1 1 - 2 - - 4 0.9

Glossophaga soricina (Pallas, 1766) 2 5 3 4 4 7 1 5 31 7.3

Lonchophylla sp. Thomas, 1903 1 - - - - - 1 - 2 0.5
Phyllostominae

Lophostoma brasiliense Peters, 1866 - - 1 - - - - 1 0.2

Lophostoma silvicolum d’Orbigny, 1836 1 1 1 - 4 - - 2 9 2.1

Phyllostomus discolor Wagner, 1843 - 1 - - - - - - 1 0.2

Phyllostomus elongatus (E. Geoffroy, 1810) 2 - - - - - - 2 0.5

Phyllostomus hastatus (Pallas, 1767) 3 2 1 - 2 1 3 - 12 2.8

Vampyrum spectrum (Linnaeus, 1758) - 1 - - - - - - 1 0.2
Carollinae

Carollia perspicillata (Linnaeus, 1758) 34 24 8 8 7 3 12 4 100 23.6
Sternodermatinae

Artibeus lituratus (Olfers, 1818) 21 11 14 6 22 11 11 5 101 23.8

Artibeus planirostris (Spix, 1823) 12 - 14 2 8 1 9 1 47 11.1

Chiroderma villosum Peters, 1860 - - 1 - - - - - 1 0.2

Platyrrhinus incarum (Thomas, 1912) 3 1 2 2 - - - 8 1.9

Platyrrhinus lineatus (E. Geoftroy, 1810) 14 2 3 2 4 6 14 8 53 12.5

Sturnira lilium (E. Geoffroy, 1810) - 1 1 5 - - - - 7 1.7

Uroderma bilobatum Peters, 1866 - - 2 - - - - - 2 0.5
Vespertilionidae

Eptesicus diminutus Osgood, 1915 - - - 1 - - - - 1 0.2

Myotis nigricans (Schinz, 1821) 2 - - 1 - - - 1 4 0.9

103 55 62 34 57 33 52 27 423 100
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Figure 3. Number of bats captured at 30-minute intervals, during the six
hours of exposure of the mist-nets in each of the 48 nights of field work,
from January to December 2010, in remnants of the Cerrado savanna, in the
municipality of Nova Xavantina, Mato Grosso.

tree holes, caves, and even urban areas (Orténcio Filho et al. 2007,
Nogueira et al. 2007a, b, Zortéa 2007).

Nine of the species recorded in the present study (C. villosum,
C. abrasus, P. discolor, P. elongatus, L. brasiliense, Platyrrhinus
incarum (Thomas, 1912), Pteronotus parnellii (Gray, 1843), Sturnira
lilium (E. Geoffroy, 1810) and V. spectrum) were only captured in
well-preserved habitats, that is, sites 1 and 2. P. discolor and S. lilium
have been recorded in anthropogenic habitats (Evelyn & Styles
2003, Nogueira et al. 2007b). The other seven species are all found
in primary or secondary forest (Reis & Peracchi 1987), where they
may roost in tree holes and crowns, palm leaves, and cracks in rocks
(Fabian & Gregorin 2007, Nogueira et al. 2007a, b, Zortéa 2007).
The only species found exclusively in anthropogenic habitats was
R. naso, although this does not appear to reflect a preference for
disturbed environments, but may simply be related to the tendency
for the species to be found near bodies of water (Peracchi & Nogueira
2007), given that site 3, where the species was captured, is close to
the Rio das Mortes.

In the Cerrado, resources such as fruit and insects tend to increase
in abundance with the onset of the rainy season (Marinho-Filho &
Sazima 1998). The seasonal pattern in bat diversity and abundance
recorded in the present study is typical of areas with well-defined
seasons (Pedro & Taddei 1997). Bats were especially abundant
between October and December, when feeding resources (fruit,
nectar, and insects) tend to be more available in the Cerrado (Ribeiro
& Walter 2008). Sipinski & Reis (1995), Knegt et al. (2005), Zanon
& Reis (2007), and Tomaz & Zortéa (2008) all recorded an increased
abundance of bats in the rainy season.

The peak of activity observed during the first hours of the
nocturnal period (and the subsequent decline in captures) in the
present study is typical of the pattern recorded in most other studies,
such as those of Reis (1981), Marques (1985), Reis & Peracchi (1987),
Sipinski & Reis (1995) and Zanon & Reis (2007). The activity pattern
of bats is related primarily to their foraging behavior, although other
factors may also be important, such as the reproductive or social status
of the individual, as well as intra- and inter-specific competition for
feeding resources (Fleming et al. 1972). Esbérard (2003) concluded
that A’ = 2.0 was a typical value for the Shannon-Wiener index for
bat communities in the Neotropical region. The value recorded in
Nova Xavantina (H’=2.37) is, as expected for the region, higher than
the results of surveys of southern portions of the biome (Bordignon
2006, Zortéa & Alho 2008, Camargo et al. 2009, Ferreira et al. 2010,
Zortéa et al. 2010). Gregorin et al. (2011) recorded A’ = 2.86 in
preserved areas of the northern Cerrado.

http://www.biotaneotropica.org.br

The data obtained in this study, which had focused on forest
remnants of Cerrado, characterized by different degrees of habitat
disturbance, demonstrates the importance of preserved environments
in maintaining the bat fauna of the region and contribute to the
knowledge of the bats in the eastern portion of the state of Mato
Grosso. However, knowledge about the bat fauna of Mato Grosso
is still incipient and future studies in different areas and biomes of
the state may significantly increase the species richness for the Mato
Grosso.
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of Lasiopteridi (Diptera, Cecidomyiidae) associated with Myrciaria delicatula (Myrtaceae) from Brazil,
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Abstract: Fernandesia meridionalis Rodrigues & Maia, a new genus and species of Cecidomyiidae associated
with Myrciaria delicatula O. Berg (Myrtaceae) is described and illustrated (male, female, pupa, and larva) based
on material from Rio Grande do Sul, Brazil. The new genus belongs to Lasiopteridi, but it cannot be placed to
tribe. A key to the tribes of Lasiopteridi and one to the unplaced genera of Neotropical Lasiopteridi are given.
Keywords: Myrciaria, galler insect, taxonomy, Rio Grande do Sul.

RODRIGUES, A.R., MAIA, V.C., WENZEL, C.R. & MENDONCA JUNIOR, M.S. Um novo género e espécie de
Lasiopteridi (Diptera, Cecidomyiidae) associado a Myrciaria delicatula (Myrtaceae) do Brasil, com chaves
de identificaciio para tribos e géneros nio posicionados. Biota Neotrop. 13(2): http://www.biotaneotropica.
org.br/v13n2/pt/abstract?identification-key+bn02213022013

Resumo: Fernandesia meridionalis Rodrigues & Maia, um novo género e espécie de Cecidomyiidae associado
a Myrciaria delicatula O. Berg (Myrtaceae) ¢ descrito e ilustrado (macho, fémea, pupa e larva) baseado em
material do Rio Grande do Sul, Brasil. O novo género pertence a Lasiopteridi, mas ndo pode ser posicionado
em tribo. Uma chave para as tribos de Lasiopteridi e uma chave para os géneros neotropicais nao posicionados
de Lasiopteridi sdo dadas.

Palavras-chave: Myrciaria, inseto galhador, taxonomia, Rio Grande do Sul.
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Introduction

Myrtaceae in the Neotropics are hosts of an extremely rich fauna
of galling species, especially Cecidomyiidae (Diptera), as indicated
in taxonomic catalogues of these insects (Gagné 1994, Maia 2005).
In Brazil, it is the most attacked host plant family in restinga areas of
the Southeastern region (Monteiro et al. 2004, Maia et al. 2008), and
the second one in South region (Mendonga Junior 2007).

Mpyrciaria O.Berg is a genus of shrubs and small trees, which
occurs from Mexico and the Caribbean to northern Argentina,
including an estimate of up to 30 species in Brazil, mainly in the
southeast (Landrum & Kawasaki 1997). In the Rio Grande do Sul
State, there are five reported species of this genus (Marchiori &
Sobral 1997). Three Cecidomyiidae species have been recorded as
galls inducer on this plant genus: Dasineura myrciariae Maia 1996,
Mpyrciariamyia bivalva Maia 1995 and Myrciariamyia fernandesi
Maia 2004; the first two species are associated with leaves of
Myrciaria floribunda (H. West ex Willd.) O. Berg and the other
species induce bud galls on Myrciaria tenella (DC.) O. Berg (Gagné
2010, Maia 1995a, 1996, 2004).

Mpyrciaria delicatula O. Berg is present in the biomes: Cerrado,
Mata Atlantica, Pampa; and it is geographically distributed in the
following regions of Brazil: Midwest, Southeast (Minas Gerais, Sdo
Paulo, Rio de Janeiro States) and South (Parana, Santa Catarina, Rio
Grande do Sul States) (Sobral et al. 2012).

In the present work, a new genus and new species of gall midge
is described - Fernandesia meridionalis gen. et spec. nov. galling
Myrciaria delicatula O. Berg.

The new genus belongs to the supertribe Lasiopteridi,
characterized by two synapomorphies: the weaker aedeagus relative
to that of the Cecidomyiidi and the pair of mediobasal gonocoxite
lobes that laterally clasp and appear to lend support to the acdeagus
(Gagné 2010).

This supertribe is divided into nine tribes, eight present in
the Neotropics: Alycaulini, Camptoneuromyiini, Dasineurini,
Lasiopteridi, Ledomyiini, Oligotrophini, Rhopalomyiini, and
Trotterini. Among them, six are defined by apomorphies, and two
(Dasineurini, and Oligotrophini) represent practical groups which
are designated by convenience. They are listed and characterized
below: Alycaulini (enlarged dorsal longitudinal ridges on the basal
half of the ovipositor and interrupted to form rows of sclerotized and
rounded bumps); Camptoneuromyiini (terminal papillae with one pair
shorter than the remaining three); Dasineurini (male flagellomeres
with definite necks, wing with RS joining C at least slightly before the
wing apex, a protrusible ovipositor, female eighth abdominal tergite
as long or longer than seventh and tending to divide longitudinally,
and male genitalia with mediobasal gonocoxite lobes that gradually
taper from base to apex and are nearly as long as the aedeagus);
Lasiopterini (lateral group of enlarged and flattened setae present
just distal of the eighth tergite and hooked setae and a glabrous
sclerotized area on the fused cerci); Ledomyiini (largely divided
mediobasal gonocoxite lobes: one part is setulose, the other, usually
longer and glabrous, except for apical setae); Oligotrophini (all
the species associated with Cupressaceae, simple tarsal claws with
very long empodia); Rhopalomyiini (sexual dimorphism with male
legs and wings longer than those of the female, the female eighth
tergite, when elongated, is not longitudinally divided into separate
tergites, and the mediobasal gonocoxite lobes are short and blunt);
and Trotteriini (elongate postocciput that covers the dorsal part of the
head so that the eyes and antennae are displaced ventrad, the elongate
antennal scape and pronotum, and the greatly enlarged hind femora)
(Gagné 1994, 2010).

http://www.biotaneotropica.org.br

By not having any of the sets of features above, Fernandesia
cannot be placed to tribe. Lasiopteridi comprise 59 genera which
are also unplaced to tribe, being 21 Neotropical (Gagné 2010). An
identification key of tribes Lasiopteridi and a key to segregate the
Neotropical genera are provided, as well, to better characterize the
new genus.

Material and Methods

Samples were taken from the National Forest of Sdo Francisco
de Paula (FLONA - SFP; 29° 25’ 22,4”S and 50° 23 11,2” W),
in the Highlands region (900 m altitude a.s.l.) of northeastern Rio
Grande do Sul state. Vegetation is mixed broadleaf-Araucaria forest
(WWF ecoregion NT0101, Araucaria moist forests Da Silva 2000).
Samples occurred from August 2007 to February 2009. Galls found
were taken to the laboratory; half of them were open to single out
immature and the other half was kept in Petri dishes with wet filter
paper under room temperature, checked daily until adult emergence.

All specimens were first preserved in 96% alcohol and later
mounted on slides following the methodology of Gagné (1994).
The material (including the types) was incorporated in the Diptera
collection of Museu Nacional, Rio de Janeiro, Brazil. The terminology
of the adult and immature stages follows Gagné (2009).

Field work and gall midge rearing were done by C. R. Wenzel
and M. S. Mendonga, Jr. and the descriptions of the new taxa were
done by A. R. Rodrigues and V. C. Maia.

The key of Lasiopteridi tribes was based on diagnoses of Gagné
(2010). The key of unplaced genera of Neotropical Lasiopteridi were
done based on original descriptions (Brethes 1917, Felt 1922, Kieffer
1913a, b, Kieffer & Herbst 1909, 1911, Kieffer & Jorgensen 1910,
Gagné 1994, Maia 1994, 1995b, 2001, 2007, Maia et al. 1996, 2005,
Riibsaamen 1905, 1916, Tavares 1909, 1917) is presented, excepting
Angeomyia Kieffer & Herbst 1909, known only from the larva.

Results and Discussion

Fernandesia Rodrigues & Maia, gen. nov.

Diagnosis. Adult: male circumfila irregular, made up of many
short loops; palpi four-segmented; wing: R, straight and shorter
than wing, Sc and Rs absent, M3 present, Cu forked; tarsal claws
one-toothed curved after midlength, empodia longer than bend in
claws; male terminalia: cercus, hypoproct and aedeagus shorter
than gonocoxites, hypoproct bilobed, mediobasal gonocoxite lobes
well-developed; ovipositor barely protrusible, female cerci fused.
Pupa: antennal base only slightly modified into a right angle at
its anteromesal corner; prothoracic spiracle elongated; abdominal
segments without dorsal spines; terminal segment bilobed. Larva:
prothoracic spatula with two apical teeth; two groups of three and
two lateral papillae; terminal segment bilobed, full complement of
terminal papillae, with four corniform papillae on each lobe.

Description:

Adult. Head: males with 24+? flagellomeres (antennae
broken) and females with 28-29 flagellomeres, flagellomeres 1
and 2 connected, male circumfila wavy, male flagellomere necks
striated; palpus four-segmented. Thorax: R, reaching C before wing
midlength, R, straight reaching C before apex, Sc and Rs absent, Cu
forked, M3 present; tarsal claws one-toothed, curved after midlength,
empodia longer than bend in claws. Abdomen: male tergite 8
not sclerotized, male sternites 2-8 sclerotized, female tergites 1-8
sclerotized, female sternite 8 slightly sclerotized; male cercus ovoid,
hypoproct bilobed, aedeagus shorter than gonocoxites, mediobasal
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gonocoxite lobes well-developed; ovipositor barely protrusible,
female cerci fused.

Pupa. Head: antennal horn reduced; full complement of frontal
and facial papillae, two pairs of frontal papillae (one with seta and one
bare) and three pairs of facial papillae (one with seta and others two
bare). Thorax: prothoracic spiracle elongated. Abdomen: segments
without dorsal spines; terminal segment bilobed.

Larva. Protoracic spatula well-developed with two triangular
apical teeth, two lateral papillae groups (one group with two setose
papillae and one asetose, and the other group with two setose
papillae); terminal segment with two lobes, each one with four
corniform terminal papillae.

Type species. Fernandesia meridionalis, Rodrigues & Maia,
spec. nov.

Etymology. The generic name is a tribute to Dr. Geraldo
Wilson Fernandes, by your great contribution with the study of
Cecidomyiidae in Brazil.

Remarks. This genus does not fit in any known tribe. There
are 21 unplaced Neotropical genera in the supertribe Lasiopteridi.
Among these, Fernandesia is compared to all other genera that have
the combination of fused female cerci, short and barely protrusible
ovipositor, and toothed tarsal claws (Guareamyia Tavares 1909,
Guarephila Maia 2007, and Sphaeramyia Maia 2007) and it is also
compared to the other Lasiopteridi genera which are associated with
Mpyrciaria (Dasineura Rondani 1840 and Myrciariamyia Maia 1995).

Comparing with the first three genera, the new genus is unique
in having antennae with 24-29 flagellomeres (15-16 in Guareamyia,
15 in Guarephila, unknown in Sphaeramyia), male circumfila wavy
and palpi with four segments (male circumfila gynecoid in the three
known genera, and palpi with one or two segments in the first genus
and one in the remainders). Furthermore, it differs from Guareamyia
and Sphaeramyia by the entirely setulose gonocoxites, reduced
antennal horns and elongated prothoracic spiracles (both previously
described genera have partially setulose gonocoxites, well-developed
antennal horns and reduced prothoracic spiracles). Fernandesia
differs from Guarephila in the length of R, (shorter than wing in the
former and as long as wing in the latter) and from Sphaeramyia in
the shape of female tergite eight, prothoracic spatula and number of
terminal papillae (entirely sclerotized tergite 8, two-toothed spatula
with thin stalk, and eight terminal papillae in the new genus, and not
sclerotized tergite 8, two-toothed spatula with wide stalk and two
terminal papillae in Sphaeramyia). The larvae of Guareamyia and
Guarephila as well as the pupa of Guarephila were not compared
with those of the new genus because they are still unknown.

Considering the Lasiopteridi genera which are associated with
Myrciaria (Dasineura, Myrciariamyia and Fernandesia), the new
genus is the unique whose larva presents with five pairs of lateral
papillae (both genera with six pairs). Fernandesia differs to Dasineura
by having short and barely protrusible ovipositor (elongated and
protrusible in the other). And it differs from Myrciariamyia in having
fused female cerci, RS shorter than wing, larva with clove-shaped
spatula and eight terminal papillae (cerci separated, R5 as long as
wing, spatula reduced and six terminal papillae in the other genus).

Fernandesia meridionalis, Rodrigues & Maia, spec. nov.

Adult. Body length: 3.46-3.64 mm in male (n=2);4.31-5.16 mm
in female (n = 6).

Head (Figure 1). Eye facets circular closely approximated, except
at the vertex, without facets. Antenna with scape obconic; pedicel
globose; 28-29 flagellomeres in female, (male antennae broken
beyond 24" flagellomere); distal flagellomeres gradually shortened
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than basal; male flagellomeres with irregular circumfila, made up of
many short loops (Figure 2); female flagellomeres with circumfila
as two connected rings (Figure 3), with variations as in figures 4
to 8; flagellomere necks short in both sexes, longer and striated in
males; flagellomeres 1 and 2 connected. Hypopharynx and labella
with a variable number of setac medially, 5-8 and 7-12, respectively.
Palpi four-segmented, length of segments gradually increasing from
first to last.

Thorax. Wing (Figure 9): length: 2.12-2.35 mm in male (n =4);
2.70-3.00 mm in female (n= 5); R, reaching C before wing midlength,
R, straight reaching C before apex, Sc and Rs absent, Cu forked, M,
present. Tarsal claws toothed, curved after midlength, empodia longer
than bend in claws (Figure 10).

Abdomen. Male (Figure 11): tergites 1- 6 ovoid, with complete
row of caudal setae, two basal trichoid sensilla; tergite 7 rectangular
weakly sclerotized caudally, with complete row of caudal setae, two
basal trichoid sensilla; tergite 8 not sclerotized, with only two basal
trichoid sensilla; sternites 2-8 rectangular, with setae more abundant
medially, a complete row of caudal setae, two basal trichoid sensilla.
Female (Figure 12): tergites 1-8 rectangular, with complete row of
caudal setae, two basal trichoid sensilla; sternites 2-7 rectangular, with
setae more abundant medially, a complete row of caudal setae, two
basal trichoid sensilla; sternite 8 slightly sclerotized. Male terminalia
(Figure 13 and 14): gonocoxites ovoid, mediobasal gonocoxite lobes
wide and setose, gonostylus slender, tapering gradually to apex;
cercus ovoid and setose; hypoproct bilobed slightly longer than
cercus; aedeagus longer than hypoproct, rounded at apex. Ovipositor
barely protrusible (Figure 12) with several ventral setae, cerci ovoid
setose (Figure 15).

Pupa. Body length: 3.92-5.30 mm (n = 2). Cephalic region
(Figure 16): antennal horn reduced; apical setae with 0.15-0.25 mm
in length (n = 2); two pairs frontal papillae, one with seta and other
bare; three pairs facial papillae, one with seta and other two bare;
upper cephalic margin thickened laterally. Thorax: prothoracic
spiracle (Figure 16) elongated, slightly curved and sclerotized in the
apex, with 0.32-0.39 mm in length (n = 2). Abdomen: without dorsal
spines; terminal segment bilobed (Figure 17).

Larva. Body length: 4.37-4.55 mm (n = 2). Body elongated
and cylindrical tapering to ends (Figure 18); prothoracic spatula
with 0.19-0.25 mm in length (n = 2), with two well-developed
apical teeth (Figure 19); two groups of lateral papillae, one with two
setose papillae and the other with three papillae (two setose and one
bare) (Figure 20); terminal segment with two lobes, each with four
corniform papillae (Figure 20).

Gall (Figure 21). Consists of two main opposite leaves held
together by their margins (like a bivalve) but with a bulging shape,
nearly spherical. It is 10 mm long overall, and on its base a few small,
stunted light green opposite leaves are present. Main leaves are thin
and of a rosy color similar to that of young leaves. They are nearly
translucid and the larva can be seen against a light source. A single
chamber is found, inside which no apparent nutritive tissue develops.

Occurrence. This gall is very rare in FLONA Conservation Unit.
It occurred on only one out of 6 trails sampled, in preserved forest,
and although sampling covered more than a year, it was found only
in October 2007.

Type material. Holotype &. BRAZIL, Rio Grande do Sul: Sao
Francisco de Paula, xi.2007, M. Mendonga col. MNRIJ. Paratypes:
same data as holotype, 3 &, 6 ¢, 2 pupal exuvia and 2 larvae.

Etymology. The specific name is the genitive of the collection
place of the material, in the southern region of the country.

http://www.biotaneotropica.org.br
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o1 0.05

Figures 1-12. Fernandesia meridionalis spec. nov. Rodrigues & Maia, — 1: Male head, frontal view; — 2: male flagellomere 5; — 3-8: female flagellomeres,
3: flagellomere 7; 4: flagellomere 5, 5: flagellomere 9, 6: flagellomere 2, 7: flagellomere 22, 8: flagellomere 28; — 9: male wing; — 10: male tarsal claw and
empodium, lateral view; — 11: male abdominal segments 6-8, dorsal view; — 12: female abdominal segments 6-8 and ovipositor, dorsal-lateral view. Scale

bars in millimeters.

Key to tribes of Neotropical Lasiopteridi

1. Male seventh tergite setose along caudal margin and sclerotized
at least posteriorly; basal half of ovipositor with dorsal striae
interrupted and enlarged to form series of sclerotized, pigmented
DUMPS . Alycaulini

- Male seventh tergite unsclerotized posteriorly, setae and scales
lacking or present only laterally; ovipositor on basal half without
series of sclerotized, pigmented bumps .........cccceveverinieieieienne. 2

http://www.biotaneotropica.org.br

2. Larva with four pairs of terminal papillae, one pair shorter than
the remaining three; R5 short (one- third to one-half the length of the

wing); short antennae in both sexes ...................... Camptoneuromyiini
- Larva with a distinct complement of terminal papillae, RS
variable; antennae NOt SKOTt ............ccoovveviieiieiiieceeeeeeee e 3

3. Male flagellomeres with definite necks; RS joining C slightly
before wing apex; protrusible ovipositor; female eigthth tergite longer
than the seventh and tending to divide longitudinally; male gonocoxite

http://www.biotaneotropica.org.br/v13n2/en/abstract?identification-key+bn02213022013
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Figures 13-20. Fernandesia meridionalis spec. nov. Rodrigues & Maia, — 13: Male terminalia, dorsal view; — 14: detail male terminalia, acdeagus and parameres,
ventral view; — 15: detail ovipositor, cerci, dorsal view. — 16: pupa, cephalic region, frontal view, arrow indicating antennal base; — 17: pupa, terminal segments,
dorsal view; — 18: larva, general aspect, ventral view; — 19: larva, prothoracic spatula and lateral and sternal papillae, ventral view; — 20: larva, terminal segment

and papillae, ventral view. Scale bars in millimeters.

Z1

Figure 21. Gall in leaves in Myrciaria delicatula O.Berg (Myrtaceae).

lobes gradually tapering from base to apex and nearly as long as
ACACAGUS ...veeeiieieieieiete ettt Dasineurini
= NOtIKe that ... 4
4. Basal half of ovipositor with lateral group of numerous, strong,
modified setae; fused cerci with hooked setae .............cccoeveveeveereennennnn.

........................... Lasiopterini (one Neotropical genus: Incolasioptera)
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- Basal half of ovipositor without such setae; cerci without hooked

5. Gonocoxite lobes divided into two parts, one setulose and other
usually longer, glabrous except for apical setae; female cerci separate
................................... Ledomyiini (one Neotropical genus: Ledomyia)

- Gonocoxite lobes entire, cerci variable )

6. Tarsal claws simple with very long empodia, from
CUPTESSACCAC ...veeveeieneerieieetienieteete et eit ettt ettt et sbe b e sbe e see e b
....... Oligotrophini

-Tarsal claws variable, from other hosts ..............cccoceeieiecieennnen. 7

7. Legs and wings with sexual dimorphism (longer in males);
gonocoxite lobes short and bIunt ..........c.ocoeveevneinncinccnceeee
........................................... Rhopalomyiini (one genus: Rhopalomyia)

- Legs and wing without sexual dimorphism; gonocoxite lobes not
Short and bIUNt ..o 8

8. Elongate postocciput covering the dorsal part of the head; eyes
and antennae displaced ventral; elongate scape and pronotum; hind

femora greatly enlarged...................... Trotterini (one genus: Trotteria)
- Postocciput, eyes, antennae, scape, pronotum and hind femora
NOTMAL .ottt unplaced genera

Key to unplaced genera of Neotropical Lasiopteridi
(Angeiomyia was not included because it is known only from

larva)
1. Ovipositor not or barely protrusible; female cerci fused; tarsal
ClaWS tOOTNE ... 2
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- Ovipositor elongate-protrusible; female cerci separate; tarsal
CLAWS STMPIE ..ottt 5
2. Female tergite eight not sclerotized ..... Sphaeramyia Maia 2007
- Female tergite eight sclerotized ...........ccoeoeveeneinncnnccnccnee 3

3. Antenna with 15 flagellomeres; R5 as long as wing ....................
...................................................................... Guarephila Tavares 1909
- Antenna with 15 or more flagellomeres; RS shorter than wing .. 4
4. Antenna with 15-16 flagellomeres; male circumfila as two
connected rings, palpus with one or two segments; gonocoxites
partially bare .........ccooeeeeeiinieeece Guareamyia Maia 2007
- Antenna with 24-29 flagellomeres; male circumfila wavy, palpus
with four segments; gonocoxites completely setulose ...........c.covvueeee.
........................................................................... Fernandesia gen. nov.
5. Palpus with one segment; tarsal claws toothed .............cccoc......
- Palpus with two or more segments; tarsal claws simple
6. Ovipositor elongate-protrusible ...........c.coeveeeceinincnnnnnenes
- Ovipositor not or barely protrusible ...........ccccevveeevreinieerinienene. 8
7.R5 shorter than wing.................. Novocalmonia (Tavares 1917)
-R5 aslong as wing Scheueria Kiefter & Herbst 1909
8. Antenna with 24 flagellomeres; antennal horns elongated with
serrated Margins ..........cocoeeeeeverereeeeeenens Haplopalpus Riibsaamen 1916
- Antenna with 14-20 flagellomeres; antennal horns elongated or
reduced with not serrated Margin .............ccevveevveerieeercnierieeereeenenes 9
9. Antenna with 14-18 flagellomeres; RS as long as wing;
gonocoxites completely setulose ................ Jorgenseniella Maia 2005
- Antenna with 19-20 flagellomeres; RS longer than wing;

gonocoxites partially bare ............cccccceue. ... Mayteniella Maia 2001
10. Palpus with two segments ................... Uleia Riibsaamen 1905
- Palpus with three or more Segments ............coeveveveueveeccrrnenennnns 11
11. Palpus three-segmented ............ccoveeerieireeneinireneeenenae 12

- Palpus four-segmented ............ccoooereeiininneeece
12. Tarsal claws simple ... .
- Tarsal claws toothed ...........ccovrieeinininieecec e
13. Antenna with 15 flagellomeres; RS longer than wing ...............
.................................................... Lyciomyia Kieffer & Jorgensen 1910
- Antenna with 17 flagellomeres; R5 as long as wing ............c.ce.....
................................................................ Pseudomikiola Bréthes 1917
14. RS longer than wing; gonocoxites completely setulose ...........

.............................................................................. Ficiomyia Felt 1922
- R5 as long as wing; gonocoxites partially bare ..............c.c...... 15
15. Female tergite eight entire ............ Neomitranthella Maia 1996
- Female tergite eight not sclerotized ..... Paulliniamyia Maia 2001
16. R5 shorter than wing ................. Eugeniamyia Maia etal. 1997
-R5as10NZ S WING ....ooviniiiieiiieiieceeeeeee e 17
17. Antenna with 20-29 flagellomeres; pupa antennal horns
TEAUCEA ...t 18
- Antenna with 15-19 flagellomeres; pupa antennal horns well-
AEVEIOPEA ..ottt 19

18. Antenna with 23-29 flagellomeres; ovipositor not or barely
protrusible; female cerci separate; pupa abdominal segments without
dOrSal SPINES ....cveeeveviieieiieeieieeeeeenes Myrciariamyia Maia 1995

- Antenna with 20 flagellomeres; ovipositor elongate-protrusible;
female cerci fused; pupa abdominal segments with dorsal spines ........
...................................................... Pernettyella Kieffer & Herbst 1909

19. Antenna with 19 flagellomeres; pupa prothoracic spiracle

TEAUCE ... Xyloperrisia Kieffer 1913
- Antenna with 15-17 flagellomeres; pupa prothoracic spiracle
ClONZALEA ... 20

20. Antenna with 17 flagellomeres; ovipositor not or barely
protrusible; female cerci separate; pupa prothoracic spiracle strongly
sclerotized .......coeeveeeivieinieee. Promikiola Kieffer & Herbst 1911

http://www.biotaneotropica.org.br

- Antenna with 15 flagellomeres; ovipositor elongate-protrusible;
female cerci fused; pupa prothoracic spiracle slightly sclerotized ........
.......................................................... Riveraella Kieffer & Herbst 1911
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