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Abstract: The aim of this study is to survey the angiosperms of two montane forest remnants in the
southern Bahia, Brazil: Corcovado (SCO) and Pedra Lascada (SPL). Both fragments are located in the
municipality of Almadina and Barro Preto, respectively, and are 18 km distant from each other. We
sampled 899 species of angiosperms distributed in 437 genera and 116 families. The SCO was the richest
area with 678 species, distributed in 367 genera and 100 families. SPL showed 466 species in 269 genera
and 88 families. The percentage of species identified was 85.8% and of this total, 37.7% are endemic to the
Atlantic Forest, 11.2% are endemic to southern Bahia and northern Espirito Santo and 7% are disjunct
between the Atlantic Forest and Amazon. The remaining percentages (44.3%) were of species widely
distributed. The richest families in the two areas were Orchidaceae (10%), Rubiaceae (7%), Bromeliaceae
(5.5%), Melastomataceae (4.2%) and Poaceae (4%). The richest genera were Psychotria (2%), Piper
(1.8%), Ocotea (1.6%), Vriesea (1.5%) and Peperomia (1.4%). More than half of the recorded species
showed non-arboreal habit, regarding life forms documented. That comes against the assertion that many
authors in the tropical forests, where species richness in angiosperms is expected for non-woody species,
especially in montane forests. Twelve species have been identified as new, but seven others already
described from collections previously obtained in these two areas. Orchidaceae, Rubiaceae, Poaceae and
Bromeliaceae showed significant richness in this study these families are commonly reported as the richest
in other inventories in the Atlantic Forest in southern Bahia reinforcing their importance to the regional
flora. The high levels of richness, endemism, and the growing numbers of new taxonomic discoveries
from the SPL and SCO sites indicate the biological importance of these two forest remnants. The
implementation of parks or other protected environmental reserves would be essential to the conservation
of its species.
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Resumo: O presente estudo objetivou inventariar as angiospermas de dois remanescentes florestais no sul
da Bahia, Brasil. Os remanescentes se encontram nas Serras do Corcovado (SCO) e da Pedra Lascada
(SPL), situados nos municipios de Almadina e Barro Preto, respectivamente, e distantes 18 km um do
outro. Foram registradas 899 espécies de angiospermas distribuidas em 437 géneros e 116 familias. A
SCO foi a area mais rica em espécies, com um total de 678 espécies distribuidas em 367 géneros e 100
familias, enquanto a SPL apresentou 466 espécies em 269 géneros e 88 familias. O percentual de espécies
identificadas foi de 85,8%. Desse total, 37,7% sao endémicas da Floresta Atlantica e 11,2% sdo endémicas
do sul da Bahia e norte do Espirito Santo. A distribui¢ao disjunta entre Florestas Atlantica e Amazonica
foi constatada em 7% das espécies inventariadas. O percentual restante (44,3%) foi de espécies
amplamente distribuidas no Brasil. As familias mais ricas nas duas areas foram Orchidaceae (com 10%),
Rubiaceae (7%), Bromeliaceae (5,5%), Melastomataceae (4,2%) e Poaceae (4%). Ja os géneros mais ricos
foram Psychotria, (com 2%), Piper (1,8%), Ocotea (1,6%), Vriesea (1,5%) e Peperomia (1,4%). Mais de
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metade das espécies registradas apresentaram habito ndo-arboreo com relagio as formas de vida
documentadas. Isso vem de encontro com a afirmativa de diversos autores de que em florestas tropicais a
grande riqueza nas angiospermas ¢ esperada para as espécies nao-lenhosas, especialmente na Floresta
Montana. Até o momento, doze espécies foram apontadas como novas, além de outras sete ja descritas a
partir das colegdes obtidas anteriormente nessas duas areas. Orchidaceae, Rubiaceae, Bromeliaceae ¢
Poaceae apresentaram significativa riqueza nesse estudo e sao familias comumente reportadas como as
mais ricas em outros inventarios na Floresta Atlantica no sul da Bahia comprovando sua importancia na
flora local. Os altos indices de riqueza, endemismo e o crescente numero de novidades taxonomicas
provenientes de ambas as areas indicam a importancia biologica desses dois remanescentes. A
implementacdo de parques ou demais reservas ambientais protegidas seriam essenciais para a
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conservagiao de suas espécies.
Remanescentes florestais.
Introduction

The Atlantic Forest covers the east coast of Brazil and is the
second largest tropical rainforest on the American continent. It
comprises 1% to 8% of the world’s biodiversity (Silva and
Casteleti 2005) and is the largest hotspot in the country,
comprising 17,691 plant species, including algae, bryophytes,
ferns, lycophytes, gymnosperms, and angiosperms, 40% of
which are endemic (Forzza et al. 2012). The Atlantic Forest is
considered one of the most important phytogeographic
domains for biodiversity preservation worldwide because it is
extremely diversified, covering regions with various levels of
species abundance, composition, and endemism (Silva and
Casteleti 2005).

The abundance and diversity are thought to have resulted in
the isolation of two large South American forest blocks: the
Amazonian Forest and the Andean Forests (Silva and Casteleti
2005). The Atlantic Forest and the vast Amazonian domain are
separated by an open corridor formed by seasonal vegetation,
including the Caatinga in the northeast semi-arid region of
Brazil; the Cerrado in the midwest; and the Chaco, a region of
dry vegetation located in the central lowlands of South America
(Argentia, Bolivia, and Paraguay), which separates the Atlantic
domain from the Andean forests (Rizzini 1997, Silva and
Casteleti 2005). The transition from the Atlantic Forest to the
Caatinga in the semi-arid regions is relatively abrupt and occurs
in northeastern Brazil, where a narrow strip of coastal forests
(less than 50 km) is delimited by an equally narrow strip of
seasonal semi-deciduous forests (Oliveira-Filho and Fontes
2000). In southeastern Brazil, the transition from coastal forests
to the Cerrado biome involves a much larger extension of semi-
deciduous forests, which extends southward and forms complex
mosaics with the Cerrado vegetation to the west. In the south,
these semi-deciduous forests also extend along the Parana river
basin in eastern Paraguay and northeastern Argentina, where
they make a transition to the Chaco biome (Oliveira-Filho and
Fontes 2000).

The isolation of the South American forest blocks has
resulted in consistent demographic changes in forest popula-
tions during the Pleistocene and Holocene eras, followed by
climate changes during the late Quarternary era (Carnaval and
Moritz 2008). These changes have had a greater impact on the
southern portion of the Atlantic Forest and resulted in the
evolution of a unique biota (Oliveira-Filho and Ratter 1995,
Carnaval and Moritz 2008). The Atlantic Forest is considered
one of the most unique biogeographical zones in South
America. It shows great variations in topography, pluviometric
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regimes, and phytogeographic units because of its wide latitude
(approximately 27°), longitude (from the coast to the interior),
and altitude (from the sea level to altitudes of approximately
2700 m) (Silva and Casteleti 2005). These elements have led to
the floristic and physiognomic heterogeneity present across the
entire area (Pinto et al. 1996, Oliveira-Filho and Fontes 2000).

Special importance should be given to the forest altitude,
which accounts for several environmental factors, including
variations in the availability of solar energy, resources, and the
forest’s potential to serve as refuge for immigrant species; this
potential may be higher in the lowlands and lower in the more
isolated montane areas (Lomolino 2001). In addition, higher
altitudes lead to a reduction in the number of species because of
the occurrence of more severe environmental conditions with
an increase in the altitude (e.g., edaphic factors, temperature,
wind speed, and rainfall) (Lieberman et al. 1996, Pendry and
Proctor 1996).

Taken together, these factors result in a wide variation in
the species composition of the Atlantic Forest and make this
area a heterogeneous unit with regard to studies on biodiversity
conservation (Silva and Casteleti 2005). The difference between
ombrophilous and semi-deciduous forests is consistent from a
floristic point of view and is closely correlated with the rainfall
(Oliveira-Filho and Fontes 2000). In this respect, the arboreal
flora of semi-deciduous forests is largely a subset of the flora of
ombrophilous forests and probably gives rise to species capable
of withstanding more prolonged dry seasons (Oliveira-Filho
and Fontes 2000, Oliveira-Filho et al. 2005). In addition,
changes in the flora of semi-deciduous forests are associated
with an increase in length of the dry season, which is caused by
an increase in the distance from the ocean. Furthermore,
altitude variations and the corresponding temperature varia-
tions are closely correlated with the internal floristic differ-
entiation in both ombrophilous and semi-deciduous forests
(Oliveira-Filho and Fontes 2000). Notably, the difference
between deciduous and semi-deciduous forests is probably
linked to a combination of chemical properties of the soil,
rainfall, and variations in the altitude and latitude (Oliveira-
Filho and Ratter 1995). Therefore, the definition of the Atlantic
Forest should be as broad as that of the Amazonian formations
(Oliveira-Filho and Fontes 2000).

In this context, the Atlantic Forest of southern Bahia can be
included among the wet forests of the Northeast, which extend
from Pernambuco to northern Espirito Santo. It is represented
by coastal forests that cover an area of approximately 100-200
km in width along the east coast of Brazil and by forests that
become increasingly drier toward the interior. Therefore, open
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formations gradually change to ombrophilous forests, semi-
deciduous forests, and seasonally dry deciduous forest as one
moves from east to west (Gouvéa et al. 1976, Silva and Casteleti
2005). In these forests, the minimum annual rainfall of 1600
mm and a dry period of not more than 2 months per year reflect
the separation between wet and seasonal forests, with wet
forests being essentially evergreen and comprising less than 20%
of deciduous trees (Thomas and Barbosa 2008). In addition,
wet forests can be classified according to the altitude as follows:
lowland (20-100 m), submontane (100600 m), and montane
(600-800 m) (Thomas and Barbosa 2008). However, Veloso
(1992) defined other altitude ranges for these areas, with
montane forests occurring at altitudes between 500 and 1500 m.

The coastal forests of southern Bahia may have provided
refuge for the biodiversity present during the Pleistocene era.
The continual identification of new species and the high level of
endemism detected in other studies reinforce the evidence of the
uniqueness of this relatively unexplored region (Mori et al.
1981, Thomas et al. 1998, Carnaval and Moritz 2008, Amorim
et al. 2009). Of all the coastal areas of Brazil, coastal forests
contain the highest number of endemic species of Myrtaceae (15
species), which are threatened with extinction (Carnaval and
Moritz 2008, Murray-Smith et al. 2008).

To investigate the flora of the Montane Forest in southern
Bahia, the present study aimed to produce an inventory of
angiosperms in two vestigial areas of the Montane Forest
located on the Almadina-Barro Preto axis in the cocoa-
growing region of southern Bahia. Moreover, the present study
aimed to investigate whether these vestigial areas differ in terms
of abundance from other areas of vestigial forests located in
nearby regions, for which floristic documentation exists. In
southern Bahia, the abundance and endemism of vascular
plants reportedly yields high levels of diversity (Thomas et al.
1998, Martini et al. 2007, Thomas et al. 2009, Amorim et al.
2009, Murray-Smith et al. 2008). Importantly, this floristic
documentation provides more detailed information on the
endemism, abundance, areas of occurrence of taxa, and
identification of new species and may serve as the foundation
for future studies on biome similarities, biogeography, and
community structure (Giulietti et al. 2005, Funk 2006).

Material and Methods

Study areas

The study areas are located in the Montane Forest (Veloso,
1992) in the cocoa-growing region of the State of Bahia
(Gouvéa, 1976), in the cities of Barro Preto [Serra da Pedra
Lascada (SPL)] and Almadina [Serra do Corcovado (SCO)],
which are approximately 18-km apart (Figure 1). The floristic
richness of SLP has been reported previously (Amorim et al.
2009) and has been revised and extended in the present study.

SPL (14°46’S and 39°32'W) is a vestigial forest of
approximately 300 ha that lies approximately 56 km from the
coast, with altitudes ranging from 600 to 950 m above the sea
level (Amorim et al. 2009). There is a rocky outcrop of the
“inselberg” type on the eastern side of the slope. This outcrop is
formed by granites and gnaisses from the Precambrian era,
comprising ancient elements of the landscape (Porembski et al.
1998). SPL is primarily populated by rupicolous monocotyledons
and exhibits particular edaphic and microclimatic conditions,
revealing its importance from a geomorphological and topogra-
phical perspective (Figures 2B, C and D). This forest has some
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well-preserved areas, with trees 20 to 30 m in height, and a dense
subforest. There is an abundance of epiphytes, particularly
mosses, ferns, and lycophytes, which sometimes give the
appearance of cloud forests as the altitude increases. The forest
fragment surveyed has an irregular area and is sharply demarked
by the adjacent cocoa plantations (Theobroma cacao L.) where
the trees are cultivated under the cabruca system. This fragment
also comprises regeneration areas and pasture lands (Amorim et
al. 2009).

SCO (14°42’S and 39°36’W) is located at altitudes ranging
from 400 to 1040 m above the sea level. It comprises an area of
approximately 2500 ha and is located at a distance of 65 km
from the coast; its slopes contain springs that form part of the
river basin of Almada, the main river in the region. These
springs ultimately provide water supply to the city of Almadina
(Figure 2A). A part of the slope of SCO comprises a steep rocky
outcrop of the “inselberg” type, which gives it a unique
geomorphology. This outcrop is populated by a large number
of vascular plants, particularly rupicolous flora such as
Bromeliaceaec and Orchidaceae (Figure 2E) (Porembski et al.
1998). The forest contains dense subforests, trees up to 35 m in
height, and an abundance of epiphytes, giving it the appearance
of a cloud forest at altitudes of 800 m above the sea level. There
is an abundance of rupicolous species, particularly mosses, and
the presence of various species of Cyatheaceae. Cocoa
plantations, with trees cultivated under the cabruca system,
and pasture lands are also common around SCO.

The climate of the region is warm and wet, with a dry
season of the Af (Koppen) type (Peel et al. 2007). The average
annual rainfall ranges between 1500 and 1750 mm, and the
average daily rainfall varies between 50 and 100 mm. The
average annual temperature varies between 23°C and 24°C,
with a thermal range of 10°C to 14°C. The annual total
potential evapotranspiration varies from 1200 to 1300, mm and
the relative humidity is less than 80%.

Floristic Surveys

Eight field trips were conducted between July 2011 and June
2012, each lasting for 2 to 3 days. The surveys prioritized SCO
because it is an area with large gaps in floristic documentation.
These field trips, when added to the 12 previous trips (five in
SCO and seven in SPL) conducted by various collaborators
between 2004 and 2010, enabled the collections to be
distributed throughout the year and increased the documenta-
tion of fertile specimens. Preliminary data from SPL used in
this study had been previously published by Amorim et al.
(2009).

The documentation of angiosperms was conducted through
collection along the trails and access roads by careful visual
examination with the aid of binoculars, with the aim of
collecting the largest number of fertile species possible. Some
trees were surveyed using climbing techniques to collect
arboreal specimens and document the epiphytic flora. In
addition, fallen trees and canopy branches were examined in
detail. Sterile specimens were collected whenever their identi-
fication in the field was possible.

The material collected was prepared according to Fidalgo
and Bononi (1989) and deposited in the CEPEC Herbarium.
Duplicates were sent to the HUEFS and RB archives. Species
were identified by literature search, comparison with the material
deposited in the CEPEC, and consultation with specialists. The
material identified was standardized in morphotypes and
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Figure 1. Location of Serra da Pedra Lascada (SPL) and Serra do Corcovado (SCO) regions and their respective cities (Barro Preto and Almadina)
in southern Bahia, Brazil.
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Figure 2. Serra do Corcovado (SCO) and Serra da Pedra Lascada (SPL)
in the Montane Forest, southern Bahia, Brazil

A: General view of SCO from the urban center of Almadina. B: General
view of SPL from the access road. C: Secondary vegetation on one of
the slopes of SPL.

D: Interior of a mature forest in SPL showing the base of the inselberg.
E: Vegetation at the top of the slope showing one of the exposed sides
of the inselberg in SCO. Photos A and E were taken by André Paviotti.
Photos B, C, and D were taken by André Amorim.

classified as proposed by APG III (2009). The specific epithets
and citations of the authors of the species were standardized on
the basis of the Lista de Espécies da Flora do Brasil (2012) [List
of Species of the Brazilian Flora (2012)] and on the website The
Plant List (2012). The occurrence of species and endemism were
verified in the Lista de Espécies da Flora do Brasil (2012),
Amorim et al. (2009), Thomas et al. (2003), and Stehmann et al.
(2009). Endangered species were searched in the lists of
Biodiversitas (2009) and MMA (2008).

Classification of life forms into arboreal, arbustive,
epiphytic, hemiepiphytic, parasitic, and hemiparasitic followed
the standard used by Amorim et al. (2009) and was obtained by
field observation and, in some cases, from exsiccate labels of
each taxon. Rupicolous speces are indicated in Table 1 with an
asterisk (*). The percentage of contribution of these species was
calculated and compared with that obtained in previous survey
(Amorim et al. 2009) conducted in the Atlantic Forest in
southern Bahia, which used a similar methodology and for
which sample material is accessible in scientific archives such as
CEPEC and RB.
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Results

Floristic Survey

In the SCO and SPL areas, a total of 899 species of
angiosperms, distributed in 437 genera and 116 families, was
documented (Table 1). SCO was the area with a greater
abundance, with 678 species distributed in 367 genera and 100
families. SPL comprised 466 species in 269 genera and 88
families. The percentage of species identified was 85.8% (772
species), 14% (124 species) and 0.5% (5 species) of which were
identified only at the genus and family level, respectively.

Of the total species documented, 37.7% (291 species) are
endemic to the Atlantic Forest and 11.2% (101 species)
are endemic to southern Bahia and northern Espirito Santo
(Figure 3). The remaining 44.3% species are widely distributed
in Brazil. Most endemic species were arboreal (36%), followed
by epiphytic (23.3%), arbustive (11%), climbing (10.7%), and
herbaceous (7.6%) species. In total, 81 species (7%) had a
disjunct distribution between the Atlantic and Amazonian
forests.

In SCO and SPL, the five most abundant families were
Orchidaceae (10%; 91 species), Rubiaceae (7%; 63 species),
Bromeliaceae (5.5%; 50 species), Melastomataceae (4.2%; 38
species), and Poaceae (4%; 37 species). These families
accounted for 30.7% of the documented species (Figure 4). In
terms of the number of species, the five most abundant families
in SCO were Orchidaceae (69 species), Rubiaceae (46 species),
Bromeliaceae (33 species), Fabaceae (30 species), and
Melastomataceae (28 species). In SPL, the families with the
largest number of species were Orchidaceae (42 species),
Rubiaceae (41 species), Bromeliaceae (30 species),
Melastomataceae (27 species), and Poaceae (23 species).

In these two areas, the most abundant genera were
Psychotria (18 species), Piper (17 species), Ocotea (15 species),
Vriesea (14 species), and Peperomia (13 species) (Figure 5). In
SCO, the number of genera represented by a single species
totaled 34.2% (233 genera), and in SPL, it totaled 40% (185
genera). When both the areas were analyzed together, the
percentage was only 29.4% (265 genera). In terms of the
number of species, the most abundant genera in SCO were
Psychotria (16 species), Piper (13 species), Peperomia and
Solanum (11 species each), and Anthurium, Ocotea, and Vriesea
(10 species each), whereas the most abundant genera in SPL
were Psychotria (12 species), Piper (11 species), Ocotea and
Peperomia (9 species each), and Aechmea, Leandra, Miconia,
and Vriesea (8 species each).

Among the life forms documented in SCO, 35.2% of the
species were arboreal, 21% were epiphytic/hemiepiphytic, 16.5%
were arbustive/subarbustive, 14,6% were herbaceous, 11.5%
were climbing, and 1.3% were hemiparasitic (Figure 6). In SPL,
33.7% of the species were arboreal, 23.8% were epiphytic/
hemiepiphytic, 18,5% were arbustive/subarbustive, 13.4% were
herbaceous, 10% were climbing, and 0.6% were hemiparasitic.
In total, 17 species were rupicolous, and most of them belonged
to the family Piperaceae. More than 50% of the species
recorded were nonarboreal (64.8% in SCO and 66.3% in
SPL). These values were similar to those found in previous
studies performed in the same region (Figure 6, Table 2).

In SCO and SPL, the most abundant families in terms of
liana species were Malpighiaceae (13 species), Asteraceae (12
species), Sapindaceae (9 species), Celastraceae (8 species), and
Bignoniaceae, Fabaceae, and Cucurbitaceae (7 species each),

http://www.scielo.br/bn



Biota Neotrop., 14(1): €20133878, 2014

Coelho M.M. & Amorim A.M.

abed 1xau uo panupuo)

L6387 W'T IV [ “ds szsdououp)
1S9I0] ONUeY 9ZI1 TN QY IR sndouodod pi1a13pno
18910 dnueNy L IV qIy TH-1S'V vaurdn.iiaf viiajipno
189104 onueny 0CL TV qy TH-ISY SpAsny DL21nng
cloy IN'1 qy [ “ds pri1vny
183104 onueny Srel dd 19 OIN qIv 1ppey pjpiadLig]jop puouuy
15210, JnUENY 9L DN qIy WIBA\ SUDODD DUOUUY
15210, JnueNy L061 Ad BUIN “JIRIN D1OLf11ndD pUoUuy
¥6S DN Iy ["ds -oeuouuy
dVADOVNONNY
[euejued ‘edureq ‘1sa10q
JNUB)Y ‘OpeLId) ‘B3unee) ‘UBIUOZRUIY Wy 94 ‘qIy qQny sisuouping pa1idoJ,
dVADVIAIVOVNYV
15210, JnueRy ‘e3unee)) ‘ULIUOZBWY 969 DN ‘qIOH ‘boN (Qauny]) soproyun.idyon vinyipd)
dVADVINVIVINY
SLYy OIN WD [ “ds prLoLoE
AVHOVAVDV
1910 ONUB[)Y ‘OPRIID)) ‘URIUOZBWY S1vy DN ‘qQIy ‘pud (1ppey) sisuaijisvaq ay20.410d.an)
AVADVIIVHOV
1S9I0] ONueNY Sy DI wiD QX0 SUnL3v.f PISIaqUNY T
15910, JnuUeNY 689 DN ‘qIoH JIRIA 29 SQON PLOLfidund vijjony]
98¢ OIN "qIoH ¢ “ds vypamy
8¢9l dd ‘qQIoH T “ds vypomy
LSE TN “Iys-qng [ “ds vijjany
18910, onuepy 9Ly 4Y 628 df 1ys-qng nepury (seaN) vyruvdyduids 30 voysny
18310, JnueNy 9z6v IN'T "qI9H IR 29 SQON PXI)fnuad vionsnf
JSBAYLION 18910, JnUENY W Vv “1ys-qng nepur (seoN) nyoridaq vioysny
8€€ DN “1ys-qng 1°ds pousnp
183104 onueny Se9l dd gs-qng MRBIA 29 S9N ppuiu vipuv]aydy
1SBAYLION 18910, JnUEY LA “1ys-qng yssep (Yosziory]) vray vapuvjaydy
15210, JnuUEY 080v VV “Iys-qng JOOH (SeoN) puvijayouv)q vipuvjaydy
18910, oNueNy 888 df “Iys-qng YSSeAN (SQON)) stsuatynq 30 vipuvjoydy
dVADOVHINVOV
Jeany |, UIALINIIQ MIN urewo(q d1ydeir30930)8yq 1dS 00S NqeH saadg/Aue g

snojoordnl = , "9[QBIAUMA = (A ‘POUNLAIYL JBIN = [N ‘UIOOU0D JSBT = ) ‘pardSuepuy = NF ‘Pordsuepuy A[[eonur) = D :1edIy) Jo A10391e)
‘TeuvluRd = NVd ‘Bdwied = yd 15210 oNueNy = JV ‘Opel) = gD e3unee) = yD ‘UBIUOZBWY = NV SUTRWO( IABA SBWOYL = T\ ZIPIdd OPIeory = J Y ‘s2810g [erJey = gy ‘BIRAIQ BB
= Od ‘yoser 0Ipdd = Jd ‘s9doT [9pIRIAl = TIN ‘OY[90D) J[RIORIA = DIA ‘SeonT ndue( = (I ‘0BXIRJ 9SOf = J[ ‘WIPIR[ JBWO[ = ([ OJIIUOJAl RIUR( = JN ‘0sopIe) soutuo(q = D[ ‘= TV 0BqOT
RUBLIPY ‘BUBIUO] QIPUY = JV ‘WLIOWY IPUY = YV :SI0J0[[0D) ‘IquiID) = WD ‘qnIys-qng = "I1ys-qng oniseredojoy = ‘TedojoH ‘Sno2deqIoH = "qIoy Onisered-ruoy = "Ted-rwoy ¢ so)Aydidoruoy
="doroy ‘91Aydidyg = -didg ‘qniyg = "Iyg [ealoqry = ‘qiy ‘[IZelg ‘BIyeg UIAYINOS )SAI0,] SUBJUOJA Y} UI BPBISET BIPIJ BP BIIDS PUB OPBAOJIO)) OP RIS U0 pajdures saads Jo IsIT °[ dqe],

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo penuiuo)

15910, dNUEY 8L1 Ad STIT 1IN ‘qloH zyuny (NOYOS) Wnunapall PULSIIS0LIS Y
1S210,] ONUE[1Y ‘OPBLIY) ‘UBIUOZBWY 998 df -didg 1)OYOS WNLIDIIOS WNLINYIUY
15910,
JNUEY ‘OpRIID) ‘3unee)) ‘URIUOZBUIY €0S 9 $S12 DA “doroy ‘18ug (‘[qQny) SuapuvIs wnLnyjuy
[euelued 15210 ONUE[IY ‘UBIUOZBWY 9581 Ad 8€8 DN -didg uo@'D ('[qny) wnydydpiuad winiinyjuy
189101 SNUEBNY ‘eSunee) 901T TIN ¥SS O s didg noyog myapl wintanyiuy
15910, JNUEY 9¢8 4 -didg YUY WRIPIULIDIUL WNLINYIUY
182104 onueny yov1 A4 "dorwoy noyds wnpidajj wintimyjuy
15910,
JNUEY ‘OpRIID) ‘3Uner) ‘URIUOZBRUIY 619 DIN didg ‘[pury (38pny) 9j1ov.4s winrmyuy
182104 onueny Y061 dd IS O didg noyos wnjofup]3 wntimyjuy
189104 Snueny 6L0V VV 007 OIN ‘qQI°H NOYodS winjjoq winLinyjuy
18910, oNUBRY 0€81 Ad 08¢ DN “didg ¢ds winrimyiuy
1310, oNUENY argelel "didg [°ds wnmyuy
AVIDVIV
18910 onueNy LS9 DN ‘qQIy NASSINY X2 MR\ pjydownunsd xajy
1S310] dnueNy 9T Ad ‘qIy NossIoY] »d.upo0ou0d “jye Xajf
AvaDVIT1041IN0OV
JSBOULION 15910, OIUEB[Y ‘UBIUOZBULY TITT TN -1edojoH ‘10d avLIDasYD sayuvpody
dVAOVHILNVAUOdV
15210, JNUE[IY ‘OPRLI) €Ly DIN ‘qIy DAY HUUDWZIDS DUDIUOWIDUIIGD, ],
1S910,] ONUE[1Y ‘OPBIIY) ‘UBIUOZBWY o€ DN ‘qIy YOS 2 WAOY X PI[IM SUPIIAD]) DUDIUOWIDULIGD ],
18910, oNUBY 99 df SI91 Ad 1y DA’V X0 MBI DAOipun.is vifjoany
18910, ONURY ‘OPBIID) 0€I8 VV wiD uospoop (‘[IPA) Smivijad saisvijag
1S210,] dNUEY 758 DN Rititie) QAN 29 OPAIT (‘WINO ) piojfidivd iSOy
18310, dnueNy Py 94 Iys-qng UOSPOO pix1uLiad pjjiaapuv py
18310 dNuRNY S8LY VV TIL OW Wi wnyos N (TIRA) stutiofiuny vjjiaopun
1S210,] dNUEY 816 9 ‘qIy SIV AL (HIRIA X2 SQON) Sp10.41§20 D1JaNop
18910, Jnuepy 12L TN ‘qQIy ISIRN (wpuny)) vaopfionnd vajjowdnT
15910, ONUE[Y ‘UBIUOZBWY 668 df ‘qIy uospoop\ ((DA'Y) SnIPaLIVAG SNYIUDIDULE]
18910, onueNy oGLT Ad ‘qQIy DAV ((ury 2 OOoH) »d.ip20ida] piu0.12ISI0]
18310 dnuey SIS 9 €06 df Wi SO[RIOIN “A [ pLopfyngipunfur vjjaryng
18910, ONUR[Y ‘OPBII) ‘URIUOZBWY 626C Ad ‘qQIy 31V TN X "Iudg wnunadnids putiadsopidsy
AVIDOVNADOIV
1S910,] ONUE[1Y ‘OPRIIY) ‘UBIUOZBWY 688 df ‘qIy TH-1S 'V paorsas visdojdx
1sa104 Snueny vocvl LM Sov OIN Qv BARIQ % SERIN Sisuatynq sisdououy)
jeaay . UALINIIQ MIN urewo(J d1ydei30330)Ayg 1dS 00S JqeH sarddg/A e g

“panunuo) I AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

Coelho M.M. & Amorim A.M.

abed jxau uo panunuo)

1S90 ONUEB[IY ‘OpeILId) €571 TN wipD ‘yon (Yosziory]) pijofiuwiny viys0joisLy
dVAOVIHOOTOLSIIV
u 1 15210, onuepy 9¢I8 VV ‘qIy RN pLoydod.joq sniSnds
18910, JNUEB[IY ‘OPRILI) 80TF VV S8 DN BUIN IR pupijyod puiouoar)
18910, onuepy OLI¥1T LM RUN RN o] fionpd puiouoar)
15210, onuepy S0€ TN 01S DN RUN JIRIN SUD3aj2 DULOUO0IL)
1 oxoue

NA 1S910,] JNUEB[Y ‘OPBILId) s Yy 778 OIN ‘qIy VIR synpa adransg
18910, JNUEB[IY ‘OpeILId) 8€IS VV qIy VRN DSO0JaS S1410Dg
nA 1saIoq onueny 188V VV ey 9 ELN rowmg ypayord s1ovg
18910, onuepy oy 94d ‘qIy 1 “ds srpong
T Y1 18910, JNUEB[IY ‘OPeILI) cLe 9 qIy Ipoy qreq p4afiajo vaviy
AVADVOddV
189104 dnueNy [129A A4 Y8 df Qv UIPOL] DUDISLIDA “JJe DA2][fo1>g
[euBIUB] 1SQI0] uIpoIg 2 "WIdAANS
onuepy ‘opeiId) ‘esunee) ‘ULIUOZEWY 021 TN qIy ‘QIm3eIN ('[qny) 1mojoro10ul DAA]fJoYdS
15210, onueRY 12€ TN BUN YOSBL 1u1Lown Xoundojpuaq
dVAOVITVIV
15910, ONURY ‘URIUOZBWY ¥SL OIN ‘doroy 1I0YDS wWnun1Zojjoa wniuosuls
18910, ONUB[}Y ‘OPBII)) ‘UBIUOZBWY TTEPT LM €1 DN « doruo 110Y0S wnupaonids uoyvuLadsouals

15910
oNuey ‘opelx)) ‘3uree)) ‘UBRIUOZBUWY 08L dr 79¢€ TN ‘doruoy ‘ddoog nijofizny vyivdsopoyyy
18210, onuepy 658 DN dorwoy 1I0Y0S Uin1]ofiainia.d uoipuapojiy g
1S9I0] ONueNY vLL Al 9¢8 DN ‘doroy noyos wnnburdo.d voapuapojiyg

18910
JNUeB[Y ‘OpelLd) ‘e3unee) ‘ULIUOZBWY uU's Yy 0ZL OIN dorwoy puny (‘JooH) wmnivpad uopuapojiy g
15910, dNUBNY ‘B3UNEE) ‘UBIUOZBUWY WL OIN didg 110YDS UINIDULO UOAPUIPOJIY J
18310, dNUBY 0ct DN « doruoy 1I0YDS WnIpUIUD]ISUO] UOAPUIPOJIYJ
18210, JNUR[Y ‘UBIUOZBWY GSSL OIN dorwoy 1oyos (*boer) wnaov.iapay uoipuapoyiyg
18910, ONUB[Y ‘URIUOZBRWY ®RISY VV ‘doroy uo D ("JOOH) wnuisspun3n.4f UopuUIPOIIYJ
1SBAYLION 18310, dNUEY 0Z8r VV 678 DN ‘doroy OSOLIRG " IN'D 10pUnuipa uo.puapojIy g
1SBAYLION 18210, onuepy SIEPT LM 798 DIN dorwoy 110U0S XQ YIUNY Wnipp.Lod UOLpUapojyJ
15910, onuepy 99% DIN didg eAou “ds uoupuapojiyg
15010, uosIpeN (11070S)
JNUB[Y ‘OpelLId) ‘e3unee) ‘uLIUOZBWY 60 VV €0 DN dorwoy pUpIYISZI0y “TRA 1IOYDS NUOSUDPD DI2ISUO
18310, JNUEB[IY ‘OPBLIY) ‘UBIUOZBWY 8Ty A1 ‘doruoy puny vijofiduojqo sisdoajogy
JeAIY I, UIALINII() MIN urewo(J d1ydei30330)4yq 1dS 00S JqeH saddg/Aue

"panunuo) I dqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo panupuo)

1910 MUY L0V 94 BUIN ‘qoy ‘H ('qoy "H) 2pvyuid pnyjunuouia |
15910, JNUBY ‘OPBII)D) SH81 dd qIy ‘qQOY'H ('SS97) 10j02sIp pAnyIuUpUOULII |
159104 dnuepy ‘L3unee)) ‘URIUOZBWY 569 DN "qQIOH ‘madRD) () POLfipou v]jaipouds

eduwreq
18910, ONUB[Y ‘OpeIId) ‘BIunee) 708 94 RUIN UK SISU2j11y> 030PIjos
18310 dnueRy vz 0d Wiy eq (1DQ) viofiidd vydivdoydig
183104 onueny LLOVY VV wiD "UOISIY 191 DIUD1JN
182104 onueny Ivey Vv 6LE O wiD Uy % OOH SiadoulL] piun1j\
183104 Snueny 0291 Ad wiD 'qOY "H 7 Sury N pajIs-s0pnu pIUDYIN
189104 onueny 9¢9¢C Ad wiD "QOY'H % SUNIN Y #yzrqny vlunyiy
183104 onueny 6067 VV wiD DA puvrLiaxooy “Jye vIunyA
1SBIYIION 1910 ONUB[1Y ‘OPBII) 97S1 Ad wi) IQUPIRD) DUDI]JOPUDD DIUDYII
ISBAYIION 15910, JnuUENY 1LS df wi 1oyeqg xo ~digyosS nnauijpd viunyi
ISBIYLION 189104 onueny 8¢L TN WD "0 vijojoviajppng vy
18910, ONUBY ‘OPBIID)D) TLIPT LM wi) DA 1244340 DIUDYIN
81T dd wiD [ “ds vy
ISl Ad “ys-qng ‘QO'H ('DQ) piofiuoonu jye vojdpprdog
1310, ONUER[Y ‘OPRILID) YLE TN BU(N ‘qoy "H (‘Suaidg xd "pPIIM) 42150210100 vojdvpidoT
1910 JNUB[Y ‘OPRII) ‘B3UNER)) 76€ 94 RUN ‘qoy "H % 3ury] "IN Y (IIPA) smvpp snjdpuos0.421aff

edweq
)S910,] ONURY ‘OpeIIx) ‘B3unee) L8€ 9 ‘qIoH ‘DA JIOM) snyjofiuvriappa sa111y22.457

[eurjued ‘edwed 1s910q

Jnuey ‘Opeld) ‘B3unee) UBIUOZRUIY SYTr VV €0L DN “Iys-qng SdH syjous sndojuvydapg
18010 onuepy 90S DN ‘qI9H ‘qQOY'H PIu1}22qaYy pAYIUDIDIJ
1$9I0 JNUB[IY ‘OPRIID) ‘URIUOZRUWY 901+ VV €512 0d “Iys-qng ‘qo'H (‘wre) saproi1diods vanudr01.44)
1S310,] ONUE[IY ‘OpRILIX) ‘B3unee) P11 4 "qQIOH ‘qoy "H » Sury "IN (:DQ) pijofiisvad sisdoruioouo)

18010
JNUEY ‘OPRII) ‘B3UNER)) URIUOZRUWY 769 DN "qIoH ‘1od (1) suvinu pyvidpy>)
18910, onueNy 66L DN "qQIOH ‘qo'H ((DQ) smvistviq sndip201ddjp)
18910 dnueNy L11 &Y ‘qI9H ‘qQOY'H 2 Surs N ¥ pvouunip noso.Ling
edweq )se10] oNuUBRNY STIS VV RUN osolreq ‘IN'D (IPA) SLpnduls SLDYIDg
18910, JNUEB[IY ‘OPBILI) ‘UBIUOZBWY 0LLT Ad QY 's19d (‘ARd % ZINY) P1j0fi8U0]qo S1vYIIDG
1$9I0 JNUEY ‘OPRIIR) ‘B3unee) 16 99 08 DN BUIN "D SU2ISIAVD SLIDYIIDG
€08 OIN ‘qQI9H [ “ds smyoovg
1S210,] ONUE[IY ‘OpRILI) ‘B3unee) LSTT TIN wI) ‘Suaxdg sisuanjisn.aq viu1LqIy
rdwed 1s910 SNUR[Y ‘OpLRIId) c6c 9 "qI9H "D $apLo12.nins dulj2044Yysy
[€8 O ‘qQIoH g'ds eIy
T0L DN "qQIoH ["ds oero)sy
AVAOVIdLSV
jeaay |, AUILINII() MIN urewo(q d1ydei30330)4yg 1dS 00S Jjqey soadg/Aue g

“panunuo) [ AqeL

http://www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

10

Coelho M.M. & Amorim A.M.

abed 1xau uo psnuuo)

189104 onueny 86L df 6¢L TN BUN THUAUS'[ PoDpo.n] DIUO.LID A
159104 dNuURPY ‘B3UNER) ‘URIUOZRWY €€L OIN RN ‘boer vowwssvno vo.r g
18910 dnueNy ovs TN WD DAY Moupan3 vij10founog
189104 onueny SIS OIN qry DA vppproysLi vIpL07)
15910, dNUBY ‘OPBII) ‘B3UNeR)) 28L1PT LM ‘qry ‘weyD) pqLadns §o vipao)
189104 onueny 8l VV 916C Ad qy TRA PID[naAI22 DIpL0)
1sa104 Snueny €LS O Qv ‘TIPA bpipups pIpL03
189104 Snueny €687 VV qIv ¢'ds vipo)
189104 onueny Sty O 0v8 dr qy [ “ds vipioD
AVHOVNIOVIOLd
1910 JNUB[Y ‘TeUBIUBJ ‘URITUOZRUIY 989 TIN 8Pl TN W) ‘MS pgounl wni>avun |
152104 SNUENY ‘0PI ‘BIUNER) 98¢T TN qIV yumpues (‘OQ) poudyje vingagn ],
[euejuRd ‘159104
JNuUENY ‘OpRIIR) ‘L3unee)) ‘URIUOZBUWY 976C Ad ‘qQIy wnyosS "N (TRA) winyiuvina) puliadsojpndg
[eueuRg
‘18910 dNUB[)Y ‘OpRIId) ‘URIUOZBWY 1LL Al wiD Anuon'H'V (‘DA X° "Wz[eS) ».0}fiqp puiojouod]q
15210, JNUENY ‘e3unee) 60v DN wiD ‘0d (TIRA) piwp0d vipung
18910 onueny 868 DIN ‘qIy 1 “ds ppuv.anovp
18910, ONUBY ‘OPBIId) 1212 DA ‘qQIy soNeIN (‘TIPA) snyjdydpiday snyjuvopuv gy
[euejued
15910,] SNUENY ‘OpeLId) ‘URIUOZEWY LLTT TN wi wnyosy ('Yory) viofiiv) sCumpyyn)
18910 onueNy 621 TN wiD 1 “ds pwdandowauy
[euejued ‘189104
JnuepyY ‘opelId) ‘e3unee)) ‘UBIUOZBWY 996 DIN ‘q1y uuewyoT ‘O (1) wniadonid wnrydopydury
18910 dNUERNY 6y DN WD ‘0 (‘wey)) wnsowod punudjprouspy
1saI0 4 Snueny LLLT Ad 0¥ OIN wiD [ “ds punudpoouapy
AVHOVINONDILI
189104 Snueny LTSy VV L19 DN “dorwoy "Od Y pupojius viuosag
18910, onueNy POIPT LM “dorwoy DA’V piyofiuoddjod viuosog
189104 Snueny Ly8Y VV 8LE DN ‘qQIsH "OA'V p122]3au pio3og
18910 dNUEBNY €661 Ad L9TF] LM ‘qloH opeag sisuanssonavil viuosag
1saI0 ] Snueny 6CCY VV LE6T Ad ‘didg DAY (YdS7101) psoonnif viuosog
18910
JNUENY ‘OpeIIR) ‘e3unee) ‘UBIUOZEWY v1T Od ‘qIoH NURIYDS 112Yy2S1f viuosag
1saI0 ] Snueny Lye TN 09 OIN gs-qng 1ppey PIvISIP DIU0SIG
18910, Jnuepy 716V VV 991¥1 LM ‘dorwoy DAV (YoSZ10[3]) P2ov[najoauod viuosag
182104 onueny 9067 VV Sy 44 ‘qQIoH [°ds piuosag
AVIOVINODIL
JBAIY I, UL MIN urewo(q dydei30330)Ayg 1dS 0DS Nqey sanadg/Aue

“panunuo) I AqeL,

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



11

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed xau uo psanunuo)

18910, JnueNy 788 DOIN didg 1 “ds vasarig

15910, dNURNY ‘OPBII) ‘B3UnNee)) 7SL OIN didg 1 (1) saproausn vispuvyjif
15210 ONUE[IY ‘OpelIx) ‘B3uUnee) 09 99 -didg ‘[0S D1oLIS DISpUD]L],
1S210,] ONUE[IY ‘OPRLID) S0S df $89% VV didg ZOIN Xd YOSZIO[Y puvijaSua.ds vispuvyji]
15910, dNURNY ‘OPBII) ‘B3UNeL)) 86¢ DN didg ‘[PUIT LioUpAnS DISPUDILL
15010 dNueNy $9L1 Ad -didg QWY PUDAJIS DISIIGQUUOY

1S910,] ONUE[IY ‘UBTUOZBWY BLISY VV 8GL DIN & didg ws g % 100uadS VA ((QasLID) psonotds avuovy
wsgT (BIMEA)

1S3I0 oNueNy 08S DN -didg n3ipaou v N (Imep\) puvjijodojaod pajiog

15910, dNuUeNY ST8% VV 189 DN “didg WS aafiff variod

15910, JNUE[IY ‘OPBLI) 91Ty VV ‘qloH ‘[PUI] vounuvyf vILAIDIIL]
15910 dNueNY o 94 -didg WPUIT Uin1220.4d wniipinpIN

18910, JnueRy 0ESt VV didg WY 11JUIIOUUT WNLIDINPIN

15910, ONUEY €96 DIN -didg 10150 "g'IN PUDIUOS]IN DI]aZ10dN

15910, onueNy 9087 VV 6vL O “didg QWO 1.2y DIJ23I0IN

1S310] ONUeY 08y VvV didg peay (WS g ) soprojuv.avus prunuwid

15910 dNuepy 0€TT TN didg WS g vppydodrdyon.iq visiaquayory

18010 dNueNy ®8/1 LM -didg 1°ds m3iaquayory

18010 onuepy 189v VV didg ZIIN (1) vIvnduly pIUDWZNL

15910, dNUEY L161 Ad -didg JOQOM M\ WNUDIIIPIAS WINLISIUD))

18010 dNueNY 79LT Ad -didg QW WNUDIUOUL UINAISTUD))

18910, Jnuepy L6LY VV didg QIO WNIDAND WNLISTUD)

15910, dNUEY 6€L DN ‘qloH ZOIN X0 UQLIOIN"H 1170uUlq “JO Dljauo.lg

189104 onueny 6v8Y VV L89 O “didg [Ing #stopunvs visqiig

152104 dNUENY ‘e3unee) SLIVT LM ‘didg Korpury (MIBIN % SIN) Piofipril viSaq]ig
189104 Snueny ev8 dd €L8 df “didg UQLIOA "H oviuiaydno vi3iaq[jig

15210, ONUE[Y 09S1 Ad -didg IOYINT H 29 QW DuUS1SOpLIA DIUYIIY

1S10] ONUeY 0Ily VV didg WLIOWY 29 ©IS0D)' 'V ppiadiprid vauiyday

15910, dNUE[Y €9L1 Ad -didg ZOIN XAJpoourqing vauiyday
eronbigy

1S310,] ONUeY 6911 TIN didg 2 WLIOWY ‘QUIdT SISUUDIYDGINS DIULYII

15910, dNUE[Y S0EH1 LM 0€s 9 -didg INRY X 190g PIDIUILU DIULYIIY

15210, ONUE[IY ey 9 -didg UURWI[[OY] "] 29 QWA SISUISUIIDADNS DIULYIIY

18010 onuepy 689 TN didg RIINDIS V' [ 29 W] (‘WS g ) 11520.4f DauydI

189104 Snueny SEI8 VV “didg PeR M % WS T DIDISIP D9y

BIYRY 15910, dNUE[IY 7L DN -didg WS g P2fiuod vauiyday
1S910] ONUEY PEIS VV ‘qI9H ¢ -ds vounpay

182104 dnueny 979C dd 8S¢ DIN “didg ¢ "ds vounpoy

15210, dNue)Y 8L9 TIN 6Ly DN “didg 1 “ds vounyray
AVIDIVITANO UL

jeaIy, UILINII() MIN urewo(] dydeir30330)8yg 1dS 00S nqey saadg/Aue g

“panunuo) I AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

12

Coelho M.M. & Amorim A.M.

abed jxau uo panunuo)

1S910,] ONUEBY ‘OPRIIDD) 121 & ‘qly pIemMoH "V Y (SINN) pyjdydv3aus vjjauo.ar)y
dVAOVATId LdOIAIVO
15910, JNUEBY ‘OPBIIDD) 9€Tr VV “Iys-qng ‘aed 2 ziy vivporund puuv))
dVAOVNNVYD

[eurlueq ‘edwed 1s910,|
JNUENY ‘OpRIIR) ‘3Unee) ‘URIUOZBUWY 9171 LM RN ‘31eg (‘boer) wavuvnsi s172>H
AVHOVEVNNYD

18910,
JNUENY ‘OpRIIR) ‘€3Unee) ‘URIUOZBUWY 112 VV SLE DN Iys-qng ooniq (") smnut0> uosodo.ajua)
dVADVINNVINVO
IN 15910, oNUENY 8LLT Ad 0cy 9 "didg 15§00 »3u0jqo syvsdiy
01 1$910,{ dNUEBNY ‘OPRIIR) ‘B3unee) L6V DN -didg ‘JRJd X2 YoAQ-wires vs02201 sypsdipyy
noyireq % Io[Ke ] d'N puving
NA 1910, JNUEBY ‘OPBRIIRDD) S6v DN « didg -piopy ~dsqns wredS ([N IN'[) P42f10ovq syvsdupy
1 18910 onueNy €7L O -didg BN (TIPA) 2uttofionad wniwsido
1S910,] JNuUENY €I8Y VV -didg 9soy] 2 uonug ("MeH) SapIONLI0IDS DIOIDE]
69L OIN ELN [°ds sna.1a)
dVdOVIOVO
1S9I0{ ONUE[Y ‘OPRIID) ‘URIUOZBWY 169 TN 8871 TN "qQIOH ‘J ool % ‘qiuag (‘qiudg) smipoLimaip uoydisounn
VHOVINNVININL
15910 onueNy LLL L 99 OIN “didg 100 (‘[[9A) Xojduiis pasari/g
1910 JdNUEBNY L TN -didg QI anApuns vasald,
183104 onueny [0S 94 6¢y 4d "didg WS g 2yosnd pasalig
1$910 dnuepy €8LY ([ -didg ‘ws g1 sAyovisopoy. pasatig
I oxaue

nA 15910, oNueNY 8LTT TIN Sev a4 “didg ‘[pury (‘OOH) putoviiisd vasati/g
1S910{ dNUEY ‘OPRIIR) ‘B3unee)) €11 1IN didg WA (JNYOS 2 INYIS Xd UBIN) D220.4d pasaLLg
1910 dNUBNY 65L DN -didg I0QOM A\ PdposIjonaS pasallg
18910, Jnuepy L6V 9 -didg WS g vouuv]f pasarig
18910 onueNy 1881 Ad didg 120g (‘[IPA) S1uLI0fisud vasalig
1S910 dNUBNY G918 VV -didg UQLIOIA'] Puvipanp pasali,g
18910 JnueNy 99¢ DN -didg ZOIN (193eq) pdiavoounda.p vasalig
15910 onueNy vy a4 8€€9 VV “didg QWIS PUDIULINGYID]q DISILLA
1S910 dNUBNY 11S 94 -didg ¢ ds vasarig
Jeaay I, UILINII() MIN urewo(q d1ydei130930)4yq 1dS 00S JqeH saadg/Aue g

"panunuoy) °f AqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



13

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo psnuipuo)

18210, onuepy 9061 Ad ‘qIy ZURIN'D) 2]3UDUd DIIULOAO ]

209 DN KA [ ds pruodoy

1910 JNUE[Y ‘OPRIID) ‘URIUOZRUWY 8L9% VV QY RN pyjdydosonw viuidapL

15910

onueENy ‘opelr) ‘3uree)) ‘UBIUOZBUWY s 94 ‘qQIy ddez (euew] 2 ‘your|q) PUpLUPIDS DIUIDIDL)

15910 dNueNY ‘L3unee)) ‘URIUOZBRWY 879 DIN didg As1oy) ([qny) rvundpund visn)

15910, JnuUeR[Y ‘OpeIId) ‘B3unee) SIEHT LM 61L TN ‘qIy UoSeI[D) 1101Yd]auL DISN])

1$210,] oNuey ‘esunee) L9L DN BUN QISR 29 ZURIN D 10UDpIDp “JO DISH]D)

1$910 dnueNy €7¢€ TN ‘qry SSQqUUIBD) DANLID “JO DISN])

AVdOVISNTO

18104 Azjuny|

JNUe)Y ‘OpelId) ‘B3unee) UBIUOZBUIY 0067 W1 ‘qIy (")NYoS 29 "WR0Y Xd "SUUBWIJOH) DIPUnId0 DIUDIIT

1910, ONURY ‘UBIUOZRWY 01L TN ‘qIy ‘puag vonajodAy piuvory

18910, SNUB[IY ‘OPLRLID S16C dd qy BId 1ouy20y vIUPIIT

18910 JNUeBNY 9¢L TN ‘qQIy ouRI{ 11U]2q DIUDIIT

189104 Snueny T6Ly If 29 OIN qIv durld 1souvs vjjalilH

dVAIVNVIVHAOSAEHD

1910 JNUE[Y ‘OPRIID) ‘URIUOZRUWY 16LY VV BUN "brNL X0 VIR osualisv.aq winusodpafy

AVADOVHINVIOTHD

182104 dnueny V8LV [ WD WSV (1Ked) Hsa1ut ajajUo |

18910 ONueY ‘URIUOZRWY w8 DN wipD WSV (WSD'V) Sap1o11nvuL najajuo |,
[euejued 189104

JNUEY ‘OpRIID) ‘B3urer)) ‘URIUOZRUWY 861 dl ‘wiD uo(q'D (INYd2S X9 ‘WrIN) poudiyjo vVIPS

eIyRyg 15910, JNUR[Y ‘UBIUOZBWY 8SS DN Wi WS DV (SIMN) psoadau vaauiisiig

18910 dnuey 8C11 TN wIp) IPIRQUIOT 11Y2DqYISIDY DSSDILIDL

183104 Snueny S081 dd [6v O qry VRN SISUdlIsp.aq Snual vy

18910, ONUB[)Y ‘OPBIID)) ‘URIUOZRWY 8 4l wipD WSV ((SsaquIR))) UinIp.LIAS WNIUL]IO0J191 )

[euelURd

18910 SNUR[)Y ‘OpPBILID) ‘URIUOZBUIY 0y 94d Wi WSV (SIS winipudod winiuijd0]1ay>)

1910 JNUB[Y ‘OPRIID)) ‘URIUOZRUIY LLE 9d Wi ‘Aed 29 ZINY WNIDSSNIIP UOPOYIUY

AVIOVALSVTID

18910 dnueRy S VV qIy “TBS®D) 2Npa An2044n))

AVIOVIVOOALVD

18210 dnueNY 0S¢ TN 078 DN QY DA’V (TRA) piidydpidoy vuyp.ivovye

dVAIVOIIAVD

JeaIy L, UL MIN urewo(J d1ydei30930)4yq 1dS 00S JqeH saadg/Aue g

‘panunuoy) ° AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

14

Coelho M.M. & Amorim A.M.

abed jxau uo psnuipuo)

15910, ONUE[IY ‘OPBIID) ‘UBIUOZBULY BIESY VV opy 9 ‘qIoH ‘uguoig vsowdd vijatonbrog
dVAOVIddAD
1910, JNUB[}Y ‘UBIUOZBWY €0€ TN ‘dorwoy Surrey ([[OA) $1102s81q sndip20o0.40Y |
15910, SNUL[Y ‘URIUOZELUWY 6yl a4 87S DN “dorwey wpury (Nod) 4afiuny snypuvipoary
1S310,] dnueNy 6€1C DA “doroy Surrey wwiuxvuwl vipunjdsy
159104 dnuepy ‘L3unee) 1€S DN “dorwoy Surprey (OOH) rLoup.ans pipunjdsy
AVADOVHINVIOAD
15210, JNUE[IY ‘OPRLIDD 0€E8Y VV qIy TIPA PIDULD] DIUOUDUIDT
AVAIDOVINONND
15210, JNUE[}Y ‘OpRIID) 801 d¥ Wi TIPA SIUNoND vly10]2
1910, JNURY ‘UBIUOZRWY SPIT TN wiD ‘uso) (‘pug » ‘ddooq) vsorads viup.ino
15910 dNUR[Y ‘UBIUOZEBUWY 61y VV S8 VV wiD KaaygarD (pug 2 “ddood) vaoviuousiq viuv.mg
1S910] ONUE[1Y ‘UBIUOZBWY 88L df Wi “US0D) PIPUIUNID DIUDINL
1$910 dnueNy $59 DOIN wip) ‘uso) (‘uso)) miwjorjofiiy viuodvdn)
15910
JNUBNY ‘OpelIRd) ‘3unee)) ‘UBIUOZBWY GLE 9 wiD ‘uso) (‘[PA) pdndny “Jo viuodndn)
LSE DN wi) [ “ds piuodpdn)
dVADVLIEINOND
eIyRYg 18910, ONUB[}Y ‘OPBIID)) ‘URIUOZRWY 896 DN ‘qQIOH 20050y (“boer) syv.ids sniso)
15210, ONUE[1Y ‘UBIUOZBWY 6687 VV “Iys-qng ‘AR 29 ZINY A2GDIS SNIS0D)
1 oxoue AAS M A
NA 1$910 dnueNy 6 DN ‘qI9H 2 140adg "D (‘MBI 29 SOON) SnIvp1dsnd sniso2anuiny)
dVdOVILSOO
15910, JNUEY $58 DN wip ¢ -ds snipuuo)
1S210,] dNUEY 106 Al Wi 1 “ds snipuuo)
AVHOVIVNNOD
1S910,] dNUEY 967 Y "‘qIoH ¢'ds napunsrioyorq
15910, JNUEY 169 DN ‘qIoH eAou “ds napuvsrioydq
15210, JNUE[Y G509 DN "‘qIoH 1 -ds nuapuvstioyoq
1S310,] dnueNy S11 TN ‘qIoH 1°ds puyowiuo))
15210, onueENy ‘esunee) 10L DN ‘qIoH JINYOS ("MS) papuvUOd DISYIDD
AVADIVNITANINOD
15910, JNUEY 7.9 DN wip IQ[UOTY winnyfijjout wnia.iquio))
AVIOVITIIINOD
JBAIY I, UILINII() MIN urewo(] d1ydei30330)Lyq 1dS 00S JiqeH Saddg/AIue

"panunuo) I AqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



15

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed 1xau uo panuiuo)

1$910,{ JNUEBNY ‘OPBIID) ‘UBTUOZBWIY €0L TN ‘qIy WNYo2S Y Punay2ns vauvoys
1$910 dNUEBNY ‘OPBIID)) ‘UBTUOZBUIY L€9T Ad 98 DIN ‘qIy yuag (([qny) Sisuauning nounojg
dVdAOVddvO0dvTd
18910, Jnuepy LL9Y VV ‘qQIy ‘urep g (UIdry) 1yopart sodddsorq
JSBAYLION 15910, JnueRy 9z81 Ad ‘qQIy 1ppey soduwovqiadp soiddsorq
685 OIN qIv [ “ds souddsorq
dVAOVNIdd
1$910,{ dNUEBNY ‘OPBIIRD) 196 94 wi) ‘TIPA DIISDYQNS D2L0ISOLT
15910,] JNUEB[Y ‘OPBII)) ‘UBTUOZBWY 996 df wiD "QOSLID) Xd "B DLOJf11jnud 12102501
15010, onuepy 0,9 DN wi) Ul PSLAY1040DU D2L0ISOIT
1910 onuepy 8€9 DN wi) 1°ds vasossorq
AVdOvVdd0OS0I1d
15910 dNuUeNy 1.8 DN wi) 1 “ds snduvoorjoq
18910 ONUB[IY ‘OPBLIY) ‘URIIOZBUWY CIL dd LEHe) DZIqny ([UeA) vpriu vjjianq
AVAOVINATTIA
15010, onuepy 6L DN ‘qIy ‘Ireq wnuvayouv]q winipodounydas
AVdOVIVLAddVHOId

[eurjued ‘edwed )sa10
JNUENY ‘OPRIIR) ‘L3UNeR) ‘UBIUOZBWY 96€ 94 ‘qIoH PIIIAA PAGDIS DLISIOS
rdwed 15210 onuRY ‘OpeIIRd) 08¢ TIN ‘qQI9H puny saprooiund vijos

15910,

JNUENY ‘OpRIIR) ‘L3UNee)) ‘URIUOZBUWY SS€ DN ‘qQI9H "MS D1j0f11D] D1I2]OS
19104 Snueny SeTr Vv ‘QI°H [°ds pLi2jog
15910, Jnuepy TEEPT 1M 95¢ DN ‘qIoH ‘wpury suapuajds piodsoyoudiyyy
1S3I0{ ONueNy 9Z¢PT LM ‘qIH IR gD pyruniddid niodsoydudiyyy
18310, onueNy STy 94 ‘qIH 1 “ds nuodsoyoudyyy
15910, dNUEB[Y ‘UBIUOZBWY S9¢ DN ‘qIoH I9[ox000g pniagqnd sAyoviso.ana|g
1S3I0{ ONueNy S 9 ‘qIH ‘usuorgq vundusiqio “jye sAyonisoinajg
3saI04 onuepy ISTT TN 08I¥1 LM ‘QI°H “uguoxg upnvyd1pnn3 sdyjojso.nal g
15910, Jnuepy 888Y VV ‘qIoH ¢ ds sdyovisoana|g
15910, onuepy 81HT LM ‘qQI9H 1°ds sdyovisounayg
153104 onuepy €911 TN ‘qIoH 1ds pSuiyCy
15010, dNUEB[Y ‘UBTUOZBWY €S VV ‘qIoH SOON WNuDLIPDAYIS winajdjod gy
18910, JnueNy 9¢81 Ad ‘qIH SBWOY L M A\ % SOAIV I 1ouuaon) “jye wnajdjod{gy
18910, Jnuepy 099 TN ‘qIoH 1°ds wnisuvydd.i)
jeaqy ], DUALINIIQ MIN urewo(q d1ydeir30030)Ayq 1dS 00S nqey sarddg/A e g

“panunuo) I AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

16

Coelho M.M. & Amorim A.M.

abed jxau uo psnuiuo)

15910, dNUEY oyL DIN ‘qly Puag X9 MR ([[PA) WNISnqo.d winiqojo.ajua’)
Nd 1SaI0 dnueny 9L df Y06 dl q1v YIUSg X3 MBI DUlLLIISIIUl DIUIYNDG
18910, dnueny 6CL OIN wrD [ “ds puuynng
15910, dNURY ‘OPBII) ‘B3UnNeL)) €PST Ad ‘qIy auag vyofiuixv.f vapuy
YISV
15910, dNUBNY ‘OPBII) ‘B3Unee)) LOY DN ‘qQIy (‘puag) vwopn) xeA PULISI12d DAY IUDUIPDUY
15210, dNUBNY ‘OPBIId) ‘UBIUIOZBUIY 806 df q1Vy oory 1 (‘\DQ) stvyjaapad viziqly
SOWILID)
NA 1S3I0{ ONUR[IY ‘OpPRIId) 08¢ 94 ‘qQIy ‘ML 2 Aqaureq (SOWOD)) SOAnIDIIYI0D DUIIDGY
dvdovdvd
159104 dNuURPY ‘BSUNEER) ‘URTUOZRUWY 8L df 0162 Ad ‘qIy ‘ddoog wniuaarign.a winip1ys.10.43aJ,
15910, dnuepy €8% DIN ‘qly yez101) (‘[[PA) PID]1211424 DIdP2faudsg
18310, dnueny LT9T Ad €C8 DOIN q1v Npey (Iese)) puvisLIOuL APUPSNDG
15910 JNUR[Y ‘OPBIID) ‘B3UnNee)) S8t 4 S6S DN LN S1108A0D) (MIRIN) pprdsiy “1ye sAyonisoldrp
1S910,] JNUEY ‘OPBIID)) ‘UBTUOZBWY 10ST A4 ‘qly ‘1any rrid vagupy
1SaI0 dnuepy 881 LM wriD BIMCAN D21102Y)1 DIdunys9|
18910, oNuBRY 78 44 0S¥ O wi "we pijofiorf viduwyda|pq
1210, onuepy ‘esunee) 28 DN RUN VIRA] SISUDLOIULS UOJOLD)
15910, onuepy 6.8 DN ‘qIy ‘Treq sday10qo.ovut 10104
15910 dNUR[Y ‘OPBII) ‘B3UNeR)) 99/ DN ‘qIy ‘Suaxdg snpunqrio)f uojo.)
1sal0 onueny YOLY VV IS [ds uor0.p
15910, dnuepy ‘e3unee) SYL OIN ‘qQIy xed (‘SIVMIN) Snipunsio sninisopiu)
15210, ONUENY ‘B3unee) 16271 LA LN SIV NN PIgDIS vIpavuiog
15910, JNUEY ‘UBIUOZBWY S67 TN ‘qly ‘reg (ssn(ry) winippdod winiuyistidy
1S010,]
JNUEY ‘OPRIID) ‘L3Unee)) ‘URIUOZBUIY 90L TN ‘q1y 31y NN (‘SudxdS) vrauoudiy vauioyd]y
15010, onuepy 1067 IN'T RN ‘1qer smwpnoipuaddp uowaisour1oy
15910, dNueNY 8¢ 9 RUN 1°ds pyddppoy
AVADIVIEIOHdNd
1S910,]
MUY ‘OpRIIR) ‘L3Unee)) ‘URIUOZBUWY 7729 DN ‘qQIy ‘MS wingpuionbs wimnjAxoayid1g
15910 dnuepy ‘e3unee) SE€L DN ‘qIy THIS'Y wnayomd “jye wmnjdxoayidig
15010, Jnuepy 979 DIN ‘qIy zZIyoS ‘g 271qou winjAxo.yid1g
15910, dNUEBNY ‘OPBII) ‘B3Unee) 65S DN ‘qQIy IR XdAgpoo.aovw Jye wnjdxoaydig
15910, dNURY ‘OPBIID) ‘B3UnNeL)) 989 DN LN “1K0d X0 wiz[eS wmnp12ov]f winjAxoayydLa5g
1S9I0 ] onueNy €87 VV ‘qQIy RN winijofiprdsnd winjdxoayidag
15910, onuepy 6L8Y VV ‘qIy IR\ Wnuiquinjod wnjdxoayidig
15910, dNUENY ‘OPBIId) ‘UBIUOZBUIY 0cerl LM 0€s DN q1Vy TH-1S'Y winijofigto winjdxoaydig
HAVADVTAXOIHLA YA
JeaIY I, UILINII() MIN urewo(q d1ydei130930)4yq 1dS 00S nqey soddg/Aue g

‘panunuoy ° AqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



17

Biota Neotrop ., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo panunuo)

189104 onueny 69LY [ 91¢ O ‘QIoH [9501g po101q0 vLILO
1SI0] ONUE[Y ‘UBIUOZBWY LETY VV ‘qI9H *qQRSIID) Suadsaav]f viido
15910, JNUR[}Y ‘OPBII)) ‘UBIUOZBWY 871 4 ‘qIoH ‘s10d (‘boer) vydydp vridoy
18010 Jnuepy 8€97 Ad RUN ZUNI] A 2 WURID Y [ PIDJNIIGi0 Dadind0.0D ]
18010 onueny 6Ly VV 96S DN BUN ZUNI], “A 29 WURID) Y [ Ponuv[ID nandinioovp

15910,
JNUEY ‘OpeIIRd) ‘e3unee) ‘UBIUOZEWY €8 DN ‘qQIoH omnng ([qny) suaosv.and.ind snyjupuojary>)
AVHOVNVILNID
1SAI0 ] onueNy vey dl ‘qQIy ‘qI() syppuau1uod "1eA "3udlds (‘MS) xapduas piZ1pmg
15910, dNURY ‘OPRII) ‘B3UnNeL)) 91L DIN LN Kqaureq 2 uIMI['S'H ([980A ) vpipuadds vuuag
18910, ONUENY ‘OpeLId) 160y VV 968 df BEN Kqoureq % wMI['S'H (‘qrueg) stuiffv vuusg
15910 ONUEY ‘BSuUnee) L06T Ad ‘qIy 193uIqy 2 I9[S10S ("PNRIS) PUDISNIIIDUL DIDSIUIS
189104 onuepy Iey AT 687 O EUN 1o3uIqy % 19[3108 ("yauog) vyndisipun.3 vip3ausg

15910,
JNueNY ‘OpeLR) ‘L3unee) ‘URIUOZBWY s Yy $98 DN ‘qIy yuag vIvnd1aL VIUIUWAYID]J
15910, dNURY ‘OPBII) ‘B3UnNee)) LTIS VV ‘qIy IQORIN A [ (‘Suaads) soprojunipn viuapvidig
18910, onueNy 8L DN wr) zZe A (11OYDS) DuIIDJILUS DAUDYJ
1saI04 Snueny 6£8 OIN wiD ¢'ds piouyq
15910, dNUEY $0L DN wiD 1 -ds ptouvyg
15210 ONUE[IY ‘OpelIx) ‘B3unee) 1L 44 ‘qQIy puag (SUARH X9 “MIBIA) P10]fij2/u0d auddojjag
18910, ONUEBNY ‘OPBILId) 1€ TN ‘qQIy ‘L »IvI31ISDf DISOULI()
189104 Snueny 0281 Ad 6¢91 dd qIy [930A winijoftv] uiniqojoov
15010 dNuUeRNY 90L 4d Wi YUY NUUDUUZIDS WINLIGDYID I
180104 onuepy 1918 VV Wi 1°ds wnriovyovpp

15910
JNUEY ‘OpelId) ‘e3unee) ‘UBIUOZBWY 108 DN ‘qIy ‘D pupipnoqiy v3uy
15910 dnueNy 699 TN 80TT TN qry WA (TIA) stual vuf
15910, JNUE[IY ‘OPBLIY) ‘UBIUOZBWY $7¥ DN 88% DIN ‘qly P Pivwrd.aut p3up
nA 18910 dnuepy L60T TN 009 DN qry w1 (BYUIA) avja12048 v3Uf
18010 onuepy 897 Ad ‘qIy zoaanQ) " 1 piyofiyouod p3uy
15210, ONUE[Y ‘UBIUOZBULY 6801 TIN €6¢ TN ‘qQly ‘Asa( vivgdvo v3uy
NH 189104 donueny 91 dd qy g puviiayoun]q PIUJ
18010 onuepy LIL DN ‘qIy 11042 pisnuaa $a]A1S0XT

edwed ‘15910

JNUBY ‘OpelId) ‘e3unee) ‘UBIUOZBWY 182 DN “Iys-qng ‘DA (‘MS) SuapuaIspn wnipouisaq
nA 15910, oNueNY 118 DN qry “yrudg X0 o'W ([[9A) PLSIU DIS12qID
15910, Jnuepy 0821 TN ‘q1y Jukey nyjojizadp.y vaafivdo)

15910,
JNUENY ‘OpRII) ‘L3unee)) ‘URIUOZBUIY S DOIN wiD uag (1) WnupiSaa DUISOLIUIY)
jeaIy, UILINII() MIN urewo(] dydeir30330)8yg 1dS 00S nqey saadg/Aue g

“panunuo) I AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

18

Coelho M.M. & Amorim A.M.

abed jxau uo panupuo)

183104 onuepy L6S O Qv ZOIN ('USION) Pipoutiojul bqiuy
1910, JNUEY ‘UBTUOZBUWY I8 DN qIy IS0y (“MRIN) S149m] panoty
AVAOVINVI
1S910,] JNUEY ‘UBTUOZBUWY 6£Tr VV “Iys-qng ‘o suagnio.gp "o suddapy

18910
onuepy ‘opeiId) ‘esunee) ULIUOZBUWY S06 df wID “dremn puopfiurggana vjydisay
dVADVINV
o 91 1S910,] JNUEIY ‘OpBIId)D) 0601 TIN qly ‘[Z1UYOS WiniSngo.d puidsInT
AVIOVIVINALSIOVT
1S910,] JNUBRY 667 99 "qI9H 1°ds voripuioa N
AvdOvdrdl

1$910,]
oNuENy ‘opelR) ‘e3urjer)) ‘UBIUOZBUWY 189 TN 168 dl ‘qQIy Astoy) ((1qny) sisuouvind piuisi
dVAOVIOITdddAH

[eueiueq

18910, oNUE[lY ‘BIUNEBR)) ‘UBIUOZBWY Gss 9y "qIoH "30ISIIY DIDUIAID0YIDdS DIU0IIE]
18910 dNUL[Y ‘URIUOZEBUWY 8¢CT Ad Pivl LM ‘qQIoH "bUAL puvip.avyoLL DIUOY I
[ oxauy 189104 onueny 68 dd 1997 [ ‘qQI9H TIOA PISSUD DIUOIIIF]
182104 onueny Svir Vv ‘qQI9H [°ds pruosiapy
dVADVINODITAH
oyrg
15010, onuepy ‘esunee) 112 OAd ‘qIoH -eronbig 29 oyorIeq ‘SWINRYD) PUIISIP.LOU DISUIUUIS
swaINeyD)
152104 dnuENY ‘e3unee) ILS DN ‘qQIoH 79 I0[URIA\ (WPIWUYOS Y 2 [959Y) SISuUlISVAq DISUIUULS
18210, Jnuepy ‘esunee) Y8y VV ‘qQIOH UOS[OYIIN'D (‘MIBJA 2 SIN) PIPGvq DISUIUUIS
1S910,] JNUEY ‘OpBIId) 8LL DN -didg swaney)) ("I10d) $11D]022UD] SNYIUDIDUI N
1$910,] JNUBNY LLLY VV 0LS DN -didg "PRIYDS D]0I11.40D SNYIUDIDUIN
182104 onueny LO6Y VV 9687 I'T “didg Swemeyy $nqpp SnyjupiniioN
1S910,] MUY ‘OPBIIY) ‘UBIUOZBUWY €0Tr VV €LIP] LM -didg Isuey ('s19d) pournduns vauuinjo))
1$910,] JNUEY ‘UBTUOZBUWY 6161 Ad 029 DN didg YOSILI] PUDIN dYIUDUOPO))
18910, onuepy LIEAMAN didg IsueH (‘MRIN) SY1oD.43 2YIUPUOPO))
1910, dNUBY ‘OPBII)D) 9ZSt VV -didg SwINeYD) PIJ0fip.10d dYIUPUOPO))
1$910,] JNUEY ‘UBTUOZBUWY €681 Ad S0S DIN “Iys-qng IR 29 SQIN SULIA0AD]f DLIdISIT
dVADVIIANSID
15910 dNUBY ‘OPBII) ‘UBIUOZBWY TIL 99 ‘qI9H JOOH pjjauay vrifo,
jeary ], UALINIIQ MIN urewo(J d1ydei30330)Ayg 1dS 00S JNqey sarddg/A e |

‘panunuo) I AqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



19

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo panunuo)

18910 dNueNy GZS1 Ad ‘red-Two RN (IR puiisapunyd psnaiyiyg

AVAOVHINVIOT

18910, onueNy 918 VV wi [°ds souypdug

1saI0 4 Snuepy 9l TN Jgs-qng IPUYDS 29 "WeyD puLinp] vijasids

18910 donueNy 695 9 ‘qIoH 1 “ds vyjasidg

HVIOVINVDOT

1S9I0 JnueNy STY VV ‘qQIOH puasop (‘DA X2 "peIyds) v.ojfiaand vsoy

dVIOVSVOT

18010 dNuepy obt DIN ‘qQIoH 1a3urireg (CTPIYSS ¥ WRYD) SNIDD SNYIUDIIGn)

AVAOVINIIANIT

1010 JNUEY ‘URIUOZRWY 6511 TN SL8 DIN ‘qIy IQN[RY PUDIQUINIOD DILIYINOY

dVADVNIT

15910 dNUEY ‘URTUOZBUWIY S9. DIN ‘qIy ‘ssaquie)) suosid s1ypdoa

PO U1 15910 dNURNY cp81 Ad ‘qry 110d PIv]022up] S1y1d2a7
18910 JNUBY ‘OPBIID)) ‘UBIUOZBWY 906 df ‘qIy dzyuny (Ippey) SISUd}ja.1182 DUDIULIDY)

dVADOVAIHLADIT

1saI0 4 Snueny coLT Ad 8y 4 v [ “ds auydppouowajsopoiyy

189104 Snueny ey Vv €68 df Qv THAL PUDILIWD DS A2

15210 ONUE[1Y ‘OpelIx) ‘B3unee) 768 d¥ ‘qQIy ZIIN ("USIQN) pupiZojjad "3 D2102()

1910, JNUEY ‘URIUOZRUIY CETY VV 8¢S 9 ‘qIy ToMY0Y (TUSRIN) PIj0fiopgn) 121020

ol 91 159104 dNuURPY ‘BSUNER) ‘URTUOZRWY 867 DN ‘qIy S9N (‘yory) vyniagnd naj0d0)
18910 dNuUeNY LSY 9 ‘qQIy ZOIN ("MBIN 2 SIIN]) PIDIOU D2J0I()

18910 JNUBY ‘OPBII)) 9r¢ TIN ‘qQIy Myoy (‘USIIN) ppiiiu pajod0)

15910 dNUBNY 18S DN ‘qIy ZOIN SIUBISUI "JD DII0I()

1S3I0 oNueNy oy A1 ‘qQIy ZIIN (1I0YDS) D.102apul DIJ0I()

1sa104 Snueny 01T TN 9LE OIN Qv ZOINl (SOdN)) PIPILIDAID 121020

15910 dNUBNY yLLT Ad ‘qry ZIIN (‘MBI 2 SIIN]) Ps4adsip paj0d(0)

15910 JNUEY ‘URIUOZBWY € DN ‘qIy IOMUOY PXIfap “JJe Da10d(0)

15910, oNueNY 899 TIN 8STHT 1M qry ZoIN ('USN) piofiuydvp pa10>0

1S910 JNUEY ‘OPRIID)) ‘UBIUOZBWY 18LY ([ 596 DIN ‘qry ZIN (SQN]) pnuiad 121020

ol I1 18910 ONUR[Y ‘OPBII) ‘UBIUOZBWY S+97 Ad ‘qQIy ZOIN ("MBIN 29 SQIN) Pjjdydion pajod0
18010 onuepy €8 df ‘qIy 7 "ds paj000

189104 donueny 61T IW'T Qv [ “ds p2000

182104 onueny I8L1 Ad 0rey W'I Qv ZIm3 puviypq vLOIr]

18910, onueNy 208 df ‘qQIy SORIOIN " T'd puvizojjoa ndipi03dd.1)

jeaIy, UILINII() MIN urewo(] dydeir30330)8yg 1dS 00S nqey saadg/Aue g

“panunuo) I AqeL

http://www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

20

Coelho M.M. & Amorim A.M.

abed jxau uo psnunuo)

15910,
JnueyY ‘Opeld) ‘e3unee) ‘UBIUOZEUIY S08 DIN “Iys-qng ‘boer vqgopuuas vrafiunig
1S310,] ONUB[lY ‘UBIUOZRWY 9,9 DN qIy IR DS]IIXND DINILIIS
18910, dnuepy TLS DN 1y wnyosy ([H-"1S"V) pLoyfinpuad naqlin.ion
18310, JNUB[Y 978 DIN QY 1°ds vaqriavnd
18910, ONUR[Y ‘OPBILI) 97L DN qry SUAQOY'V (‘ABD) win.iopfipun.is xnquioqopnasq
15910, ONUEBY 91, TN BUIN ‘Aodery] 10w "o pioAnd
15210, JNUE[1Y ‘UBTUOZBWY 88 VV “Iys-qng o[pusy 2 omeq ([[IA) psooun.Lf viuoav g
18910 SnuUERY €69 DN ‘qQIoH UIpNEN % TTH-1S'V 240fiounisn viuoang
15910 dNUR[Y ‘OPRIId) ‘B3unee) LSTH] LM 12L OIN QY ‘bseq v.iqvi3 vayovyg
15310 onueNy S1L DN qQIy WM S1442u14] 42ISDSOPAET
15910 ONUE[Y ‘OpPBIIR)) ‘B3unee) ISY DN BUIN WRT DIPAO S2U2IIIIE]
1S910,] JNUE[1Y ‘OPBILIY) ‘UBIUOZBWY 1S9 TIN S6€ DN qly sukqoy v ('[qny) psoqoyd prayjorig
15210, JNUE[IY ‘OpRLIY) ‘B3unee) 069 DN qQIy rUUIARY ("IIBIN 2 SOIN]) PSOILIIUIA DGII)
AVHOVATVIN
18910

JNUE)Y ‘OpelId) ‘B3unee) ‘UBIUOZBUIY 1L8Y VV 789 DIN wiD PAN (‘Suaxdg) saprowojyd sd121dv.1a ]
1910 ONUEY 11L DN wi) SSN(TY 1HuUDWZIDS uojAydpusng
18210 dnuepy ‘opeiis) ‘eunee) 0cel Ad 601T TN wiD uosIpuy gD wayounjq uojlydvuisyg
18910, dnuBPY Tty O Wi 1°ds uojjdydvusyg
1S310,] ONUB[lY ‘UBIUOZRWY YISt VV SSS DN BUIN uosIpuy MM (‘ABD) prjofiinov vjjonzuapaiN
189104 onueny 6SSY VV ey O wiD UOSISPUY "M PIv|ng pov.al
189104 SNuERY YeL OIN WD [ “ds vov.urpy
18910, ONUR[Y ‘OPBLId)D S0IY VV wiD ‘DA (‘we) ppriu sdiardoajapy
15910, JNUE[Y ‘B3UnER) ‘UBIUOZBUWIY I1€18 VV wiD ‘ssn(y pAyonisorovu sd1a1dota1aff
18I0 onueny 7€92 Ad LETT TN wiD wowy pvivdaduat s421do.219ff

11 oxdue
nA 1saI0q onueny 6£8 dd 6Ivl LM wiD wowy vypjng sdia1do121of
SIAR'ARDD
18910, SNuENY 8E8Y VV L69 DN Wi ® UOSIOPUY ' M (918D q) pjmivd sdiadojdiq
1S910,] JNUE[1Y ‘OPBLIY) ‘UBIUOZBWY L8 DN qQly SSN[Y vaovndils puUoSILg
15910 ONUE[Y ‘OpeIIx) ‘B3unee) vy 94 qIy "D PaILLdS DUTUOSILGT
1$9I0,] MUY ‘UBTUOZBUWY 6€ST Ad wIy sareny'q (‘ssn('y) vyofiuviquiows s1sdoriaisiung
18910, JnueNy $01Y VV wiD 1°ds sisdoriaistung
183104 Shuepy aly vv 14S UOSIOPUY "Y' (SSN['V) DpISLs viuiouy
dVADVIHODIdTVIA
1S910,] ONUE[IY ‘OPRIIY) G598 DIN “red-TioH WIRIA SNIJOJIo1DS SNy IUDYINS
18310, JNURB[IY ‘OPBILID) ‘UBIUOZBUWY 7L OIN “red-Twoy RN (WRIN) snziyidjod snyjuvyinagg
189104 SNuERY 91¢ TN YCI8 VV “Ted-ruoy 1°ds snypuvyinig
jeaay |, UILINII() MIN urewo(q dyder30930)8yq 1dS 00S Jqey soadg/Aue g

"panunuo) I AqEL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



21

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo panunuo)

JS9I0] ONUE[Y ‘OPRIId) ‘UBIUOZRUWY 098 DN RUIN ‘0 (1) raodriasojoy viuod
18010 onueRy 1S8 df ‘qIy 01BUISIY % "qQUIP[OD) Y PS0.L0d1DSI0p DIUOII AT
1S910,] JNUEY ‘OPBIID)) ‘UBTUOZBWY vy VV ‘qly “US0D) PAPUPIAPOP PIUOIIAT
15010, dNUEBY ‘OPBII) ‘B3UNELEL) SOEHT LM €5¢€ DIN ‘qIy RUBLL], D22DJADYD DIUOIIJA
1910, dNUEY ‘UBTUOZBUWY €08y VV ‘qIy UIPNEBN] PUSIPO.4]UID DIUOIL A
1S910,] JNUEY ‘OPBIID)) ‘UBTUOZBWY PEW VV 659 DIN ‘qly "D SUISIADI DIUOII T
15910, dNUEBNY ‘UBTUOZBWY 12S 94 1.5 94 “Iys-qng ‘uso) (UIpneN) »yofiuuniys pipuna|
15910, dNUENY ‘OpeLI) 6ESY VV 109 OIN EEN IPPRY Soprowto]svjaud nipunay
15910, Jnuepy L6TP]T LM RU(N ‘u30)) (eurL]) PIV3IAD] DAPUDI]
JS9I0] ONUE[Y ‘OpeIId) 68LY VV 16S DN LN ‘uso) (‘eN) uosodouor vipunaJ
15910, dNueNY 1061 Ad 0rS 9 qry ‘uso) (Ke1D *y) vyorudsp vipunag
15910, dnuepy €781 Ad ‘qly ‘uso) (‘MRIN) PIvaUnd PIPUDIT
182104 onueny 89 TN 098 4d s JoepInp (UIPNeN) SapIonuapi]d ipuna
15910, JNUE[IY ‘OpBLI)D 618t VV ‘qIy ‘uso) (‘DQ) Puvsspvd “Jye vIpuna
15910, Jnuepy 809 DN LN 1°ds vapuvag
1910, dNUEBNY ‘OPBII) ‘B3UNEE) €8¢ 94 ‘qIy zyeiswineg SyuISuo0d vILIQNRE
15910 dNUEY ‘URIUOZBUWY €011 TN 1271 4 ‘qIy RUBLL], DIPIULIDIUL DPILIUD[[D.10)
15910, Jnuepy 9L df ‘qly ‘qIN (‘MS) pUpuvsosn vi3aisouo)

15910,
JNUEY ‘OPRIID) ‘L3Unee)) ‘URIUOZBUIY SLS DIN Iys-qng uo " (1) vry vruapiy)
1S910,] JNUEY ‘UBIUOZBUWY 191 Ad LN uo " pIviuap viuipIy)
189104 onueny 65¢ O 14s “ugo) (UpneN) vopfijjidvo viwapid
15910 dNueNy 198% VV ‘qQI9H urpneN (UIpneN) PIvLouLivud piuojoliag
18910 dNueNy 68¢€ DN -didg Zyeiwineq 10ULIDD DIU0]O]IDG
18010 JnueRy 1€8Y VV & didg « WIPIB( gV 29 WLIOWY ‘Z)eISwney »ivjjng viuojoriag
15910 dNueNy LLY DN % "QIOH « ¢ "ds vojoriag
15910, onueNy 12SY VV 197 94 “didg ["ds piuojoriog
dVADOVLVINOLSVTIIN
18910 dNueNy 0581 Ad “dorwoy seue))-"110) sisuanonl vizypmydg
ISBIYLION 18910, JNURNY ‘OPRII) 0STh VV ‘doroy ourdjo pyruvdjod viava3owpp
AVHOVIAVIDIIVIN
1910, ONUEY ‘B3UneR) ‘UBIUOZBULY 9GTT TN 717 DA “Iys-qng Muorg (([Qny) 10youUol ayjupuLo.41S
15910 onuepy 9191 Ad Iys-qng "qQAsLID) puvaliod dYIUDUIOLLS
15910, Jnuepy LSTT TN €9¢ 9 ‘qIoH 310q3ey winivyn.id puidviouop
189104 onueny 9vs €Y ‘QIoH [PUIT (SWIS) vuLIqaz DaYIDID)
15910 onuepy 06€ TIN ‘qI9H WIQY PIjOfipuniod vayinin)y
15910, dnuepy 697 DN ‘qIoH wnydS Y (90950Y) varipundd> vayIPIP)
1910, onuepy L1¥ DN ‘qI9H 1 “ds payvp)
AVIDVINVIVIN
jeaIy, UILINII() MIN urewo(] dydeir30330)8yg 1dS 00S nqey saadg/Aue g

“panunuo) I AqeL

http://[www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878



Biota Neotrop., 14(1): €20133878, 2014

22

Coelho M.M. & Amorim A.M.

abed jxau uo panunpuo)

15910, JNUBRY 80LY VV "qIoH "OLIOJN DS012S DIUISIOJ
s3I0 SnuEpRYy S6crl LM LOLY VV ‘qQIoH ‘Ase( vy prudjsioq
18910, JnuUeNY 8ETY VV ‘qIoH "KIIN'V'D 2 "YOSI] X0 YOSZIO[Y SISUatynq viuaisioq
1S910,] JNUEY ‘UBIUOZBWY €S DN qIy S10qssoy ¥ [ueT (‘Suaxds) vijofionyt vistiv)
dVAOVION
189104 onueNVy 66v df CClT TN qy sunjIod py1un31jo vipauljjo
s3I0 SnuEpRVy LOS DN EUN ¢ "ds vipautjjopy
1saI04 onueny 8181 dd SITT TN BUN [ “ds vipoujjopy
AVADVININOIW
15210, dBUEPY vL8 DN wi) Aqaureq (‘1PA) vipuviidy viupydosiq
isa104 onuepy 1Ly O wr "PION (Tyord) winjjdydo.otut uo.puapopuoyy
18010, ONUB[)Y ‘UBIUOZBWY 968y VV wID _[Yarg (MRIN) wnipnonad wnuLdsououy
dVADIVINIHISINIIN
Nd 1sal104 onueny 0€e TN 19v OIN qy "OAD vipiadp.iar viydL]
NH 18910 dnueNy €LL df 906 df qy VRN propida] DijydLA]
15910 dNURNY ‘OPBIID) ‘UBIUOZBWY 7S DN 1€6C Ad qIy SSN[ Y PUDLYIUNY DIADND)
s3I0 onueny 6CS1 dd 6CL TN qQy DAD WYuUv]q D2.1DNY
15010
JNUENY ‘OpelR)) ‘e3urer)) ‘URIUOZBWY 1801 TIN 168 df qly puptalupo ~dsqns JIeIN (‘[[OA) PUp.L2lUund DIIDIGD)
AVHOVITAN
‘u30)
15910 dNUBNIY ‘OPERLIdD L8LY VV 9v8 dI qy (DA X0 "MEBN % YURIYDS) DIALoUISSY DUlYINOGL]
18310, oNueNy $0€ TN QY ‘uso0) (1UpIeD) P2L0GID PUIYINOGLT
‘qQUap[oD
159104 onueNy YLLY VV didg % 01eUISy (‘DA Sopo4vydalq uony2013]q
18910 onueNy 7871 TN RUIN ©ZNOS 1Y [d.( SISUayvgins vanssQ
1saI0q onueny Yy vV €0S OIN BUN YoepInpy (UIpneN) »ojnustippnh panssQ
18910 dnueNy 10EV1 LM €8S DN qy eznog 19 [d.d (OepINAL) SISUayp1qno DIDSSQ
1S9I04 SNUERY coevl LM €9 OIN EUN euelL], (‘OQ) PHojiIsnsun pavssQ
15910 ONUBNIY ‘OPRLIdD 1L9 TN 9¢6C Ad RUN Sundg ssii piuodIy
1S9I0,] JNUEY ‘UBTUOZBUWY 6£9C Ad 0Z1 44 qQIy UOSBI[D) XAJDo1fint DILOII A
152104 dNUENY ‘OpeiId) ‘BIuUneR) L69 TN IeL DN qIV UIPNEN SHDUILL "JJe DIUOI1
1910,
Jnue)Y ‘Opeld) ‘B3unee) ‘UBIUOZEUIY 198 d¥ qQIy ‘DA (‘mMS) putsnad pruodnpy
18310, dNUEBNY SOTT TN Sov 99 Qv "ugo) pyp1ado1d0 vl
jeany |, UALINIIQ MIN urewo(] d1yder30930)Ayq 1dS 00S Jqey saradg/Aue g

"panunuo) ‘[ dqeL

http://dx.doi.org/10.1590/S1676-06033878

http://www.scielo.br/bn



23

Biota Neotrop., 14(1): €20133878, 2014

Floristic of Almadina-Barro Preto/Bahia Montane Forest

abed jxau uo panunuo)

189104 onueny I€1C DA Qv [ “ds va.aim
1saI04 Snueny Ieevl LM SoL ¥ qIv [ “ds isopiuion
18310 onueNy 1601 TN L16V IN'T ‘qQ1y ‘ssoquue)) Sisuadnsuly piuasnsg
15210, dnuey ‘e3unee) 879 DIN ‘qIy ‘319g "Q puv1II0YdSs DPIUIINT
1510
erjeq JNUENY ‘OPRII) ‘L3uUnee)) ‘URIUOZBUIY 611 d¥ ‘qQly PIIA (MS) puripsnsl) viuasnzg
15910, dNUE[IY 181 Ad 1162 Ad ‘qIy 'ssoquIR)) SIsUdUiLIUaADI1 DIU2SNT
1510
JNuUBY ‘OpelId) ‘B3unee) ‘UBIUOZBWY 01€ TN ‘qly ‘0 vprioyf 3o pruadng
15210, ONUE[Y ‘UBIUOZBUWY SIL TN ‘qIy 310g°Q psjaaxa vruaSng
1910, ONUEBNY ‘OPBII) ‘B3Unee) LSS DN ‘qQIy ‘bunN vuoyfisvaad vruasng
15910, dNUEY €65 DIN ‘qQly -310g O pyruPUPY DIUISNIT
15210, ONUE[Y 9SS DN ‘qIy ¢ "ds puasng
153104 onuepy vTI1 TN qry 1 ds puasnyg
15910,
MUY ‘OpRIIR) ‘B3UNER)) ‘URIUOZBWY  9¢€H] LA ‘qIy ‘DA vpjeyomd sayiuv.ayddp)y
edweq
1S310,{ dNUE[Y ‘OpeLI) ‘e3unee) 969 TN ‘q1y Sxog-O (Qyuny) snijofionyvs xAporoivydajg
15910, ONUE[IY 8.8 DIN ‘qQly 1°ds o)A
HVIOVLIAN
183104 onueny LES €Y Qv "qIep\ SipULLfo Djo4
18910, Jnuepy LL8 DN ‘qIy ‘qIepy (‘Suardg x9 110YdS) pqdynoiq vjo.if
AVADVOILSTIAN
15910 dnuepy 09St VV 0SL DN ‘qry “YOIpNBD) DSOULIID.L DIIOAOS
15210, JNUE[IY ‘OPRLI) €58 df ‘qIy "YOIpNeRD) ILID]J1Y D2I010S
159104 dNuURPY ‘B3UNEEL) ‘URTUOZERWY L9L df ‘qQIy Agsny (‘pug 2 ‘ddooq) wsojuawior sydisodnafy
15910,
JNUEY ‘OpelId) ‘B3unee) ‘UBIUOZBWY 9%01 DY vL DN ‘qrIy ‘J1 PUOSLIY SNoLY
1510
JNUBY ‘OpelId) ‘B3unee) ‘UBIUOZBWY 0LL DN ‘qQly ‘MIN profiovyduidu snoty
15210, ONUE[IY ‘OPBLIY) ‘UBIUOZBWY S9¢ TN ‘qIy PIAA ppidisul snoty
1 15910, ONUEY ‘B3unee) 798 df ‘qIy 11042 pIns.a1y SnoLy
18910, onuBRY LSI8 VV 1y "bUAL (‘bUA) pijdydopods snopg
15210,
JNUENY ‘OpRIIR) ‘L3unee)) ‘URIUOZBUIY 09Y DN ‘qQIy TIUAL P10f14310 SnoL]
15210 ONUE[1Y ‘OpBLId) ‘B3unee) 1821 TN ‘qly BIneIR) 2% SI10g "D SISUIYDq SNOL]
15910,
JNUENY ‘OpRII) ‘L3unee)) ‘URIUOZBUWY €167 Ad ‘qQIy ‘1ese)) psnzodip SnoLy
jeaIy, UILINII() MIN urewo(] dydeir30330)8yg 1dS 00S nqey saadg/Aue g

“panunuo) I AqeL

http://www.scielo.br/bn

http://dx.doi.org/10.1590/S1676-06033878






Biota Neotropica 14(1): 20130071, 2014
www.scielo.br/bn

'ex=

Scig

neotropica
ISSN 1676-0611 (online edition)

short communication

“Swallowing it all’ — Extreme ingestion capability of juvenile reef fish

Pedro Henrique Cipresso Pereira™
School of Marine and Tropical Biology, James Cook University, Townsville, QLD 4811, Australia.
2 Corresponding author: Pedro Henrique Cipresso Pereira, e-mail: pedro.pereira@my.jcu.edu.au

PEREIRA, P.H.C. “Swallowing it all> — Extreme ingestion capability of juvenile reef fish. Biota
Neotropica. 14(1): €20130071. www.biotaneotropica.org.br/vl4nl/en/abstract?short-communication+
bn00914012014

Abstract: During a predation event a juvenile grouper, rock hind Epinephelus adscensionis, fed upon the
redlip blenny Ophioblennius trinitatis. It is important to highlight that both individuals had pretty much
the same size during the predation event (around 5 cm); however, the grouper ingested the whole prey.
Keywords: Feeding behavior, Piscivory, Reef Fish, Atlantic Ocean.

PEREIRA, P.H.C. “Engolindo inteiro” — Extrema capacidade de ingestiio de peixes recifais juvenis. Biota
Neotropica. 14(1): €20130071. www.biotaneotropica.org.br/v14nl/PT/abstract?short-communication+
bn00914012014

Resumo: Durante um evento de predacdo um individuo juvenil de Epinephelus adscensionis (peixe-gato)
alimentou-se de Ophioblennius trinitatis (macaquinho). E importante destacar que ambos os peixes
apresentavam praticamente o mesmo tamanho (aproximadamente 5 cm); no entanto, a garoupa engoliu a

presa inteira.

Palavras-chave: Comportamento alimentar, Piscivoria, Peixes recifais, Oceano Atlantico.

Introduction

A reduced number of animals have the ingestion capability
to swallow a whole prey, in just one trial, during their juvenile
life phase (Hampton 2014). This behaviour needs to be
associated with a series of morphological and anatomical
features such as gape size, stomach dilatation, quantity and
quality of digestive enzymes (Richard & Wainwright 1995).
Despite the fact that this behaviour can be considered rare for
juveniles, it has already been recorded for reptiles, birds and
fishes (Rodriguez-Robles 2002).

Piscivorous reef fishes are defined as the ones that feed most
on live fishes. This trophic guild is proportionally better
represented in high latitudes due to a decrease in the abundance
of other groups such as herbivores and planktivores (Ferreira et
al. 2004). Moreover, their life cycle characteristics (e.g. long life
span, ontogenetic migrations) and reproduction (e.g. sex
inversion) make them highly vulnerable to even low levels of
exploitation (Sadovy 2001).

Epinephelus adscensionis, rock hind, is a solitary grouper
(Family Epinephelidae) that inhabits rocky reefs in the Western
Atlantic Ocean (Nelson 2006). It is characterized by a medium
body size grouper (maximum 50.0 cm total length) with bases
of soft dorsal and anal fins covered with scales and thick skin.
Also, 2 or 3 dark saddles along base of dorsal fin and another
on top of caudal peduncle and red spots on head, body and
fins, spots becoming larger ventrally (Smith 1997; Nelson 2006).

Ontogenetic diet changes have been already recorded for
piscivorous fish and also for the Epinephelus genus (Machado et
al. 2008), such as for another reef fishes trophic guilds (Pereira

http://dx.doi.org/10.1590/S1676-06032014007113

& Ferreira 2013). These diet changes according to ontogeny are
normally useful to minimize energetic coast, predation risk and
diet overlap; in contrast, increase species growth rates.

Material and Methods

The predation event recorded herein was observed in
Northeast Brazil macroalgal beds adjacent to coral reefs
(Tamandaré municipality — 8°44'26” S and 35°05'11" W)
during the summer of 2011. These macroalgae beds are mainly
composed by Sargassum polyceratium, Dictyopteris delicatula
and Canistrocarpus cervicornis and are recognised nursery and
feeding grounds for different reef fishes (Chaves et al. 2013).
The observation was performed by snorkelling during the
morning (09:00 — 11:00) in depth average of 2 m.

Results and Discussion

During the observation, a juvenile grouper, rock hind
Epinephelus adscensionis, fed upon the redlip blenny
Ophioblennius trinitatis (endemic Brazilian cryptobenthic spe-
cies). The ingestion process was observed and took approxi-
mately 5 minutes from the first strike until the final tail
ingestion. Before the attack, the prey was observed swimming
close to the predator without any sign of debilitation what
emphasise the predator hunting skills. The rock hind,
Epinephelus adscensionis, was camouflaged around an algae
bottom and attacked the redlip blenny Ophioblennius trinitatis
in an extremely fast movement once it approached. It is
important to highlight that both individuals had pretty much
the same size during the predation event (around 5 cm);

http://www.scielo.br/bn
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Figure 1. Predation event recorded on Northeast Brazil macroalgal beds
when a juvenile grouper (around 5.0 cm), Epinephelus adscensionis,
ingested the whole redlip blenny (around 4.5 cm), Ophioblennius
trinitatis in just one trial. The feeding behaviour started from the head
(Figure 1A) continuous towards the body (Figure 1B) and then the
grouper swallowed the whole fish (Figure 1 C). Size scales are presented
in the figure.

however, the juvenile grouper ingested the whole prey. The
feeding behaviour started from the head (Figure 1A) contin-
uous towards the body (Figure 1B) and then the grouper
swallowed the whole fish (Figure 1 C).

Epinephelus adscensionis individuals are characterized as an
ambush predator, displaying a “‘sit and wait” feeding beha-
viour. This behaviour is normally associated with low mobility
and high camouflage capability. Therefore, the predation event
observed herein supports this behaviour for the Epinephelus
genus also during juvenile life phase when the rock hind
ingested the whole redlip blenny in just one trial.

The rock hind diet is composed mainly by crabs (66.70%)
and fishes (20.1%); and they can also include young sea turtles
in their diet (Randall 1967, Coelho 2012). Nevertheless, the diet
of E. adscensionis during juvenile life phase is still unclear,
despite the fact that crabs are normally found on their stomachs
(Randall 1967).

Ontogenetic changes in habitat use are also known for E.
adscensionis. Juveniles are more abundant associated with
macroalgal beds (Chaves et al. 2013); in contrast adults are
common in deeper waters connected with coral reefs (author
personal observation). Therefore, these habitat use modifica-
tion according to ontogeny can also be relevant for E.
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adscensionis and other reef fishes, reducing their predation risk
and also increasing feeding rates (Brown et al. 2002).

The plasticity of the feeding event reported herein highlight
ontogenetic diet changes on piscivorous reef fishes as well as
already observed for the Epinephelus genus (Lopez & Orvay
2005, Machado et al. 2008, Coelho 2012). Furthermore, the
extreme ingestion capability of juvenile piscivorous reef fish
needs to be better investigated regarding its anatomical and
morphological characteristics.
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Abstract: The Parnaiba River is the largest hydrographic basin with its limits entirely within the
northeastern region of Brazil. It is one of the few perennial rivers in the Brazilian Northeastern Region,
running predominantly in the area of Caatinga on the eastern portion (with intermittent drainages
associated to this type of environment), and partly extending into the Cerrado region on the western
portion. The objective of this study was to describe the diversity of freshwater fishes of the Parnaiba
River basin by conducting a comprehensive ichthyofauna inventory of the basin. The sampling design of
this study was based on the placement of (1) Fixed Sites for seasonal collection (dry and wet season, two
years) in the three portions of the main course of the Parnaiba River, and (2) “Aquarap” protocol
collections which covered the entire basin. The collection effort consisted of 244 sampling sites surveyed
along the entire basin between the years 2004 and 2011. Fish were collected with the use of seines, cast
nets, gill nets and dip nets; only the first two fishing gears were used in Fixed Sites. As a result, 146 species
of freshwater fish were recorded in the Parnaiba River basin, distributed in 103 genera, 36 families and 11
orders. The registered endemism reached a total of 54 species.

Keywords: Parnaiba River, Ichthyofauna, Northeastern Brazil, Neotropical Region.

RAMOS, T.P.A., RAMOS, R.T.C., RAMOS, S.A.Q.A. Ictiofauna da bacia do Parnaiba, Nordeste do
Brasil. Biota Neotropica. 14(1): €20130039. http://www.biotaneotropica.org.br/v14nl/pt/abstract?inventor-
y+bn01014012014

Resumo: O rio Parnaiba é o maior rio cuja bacia hidrografica esta inteiramente situada na regido
Nordeste do Brasil. E um dos poucos rios perenes do Nordeste e encontra-se sob dominio predominante
de Caatinga (com drenagens intermitentes associadas a este tipo de ambiente), uma parte estendendo-se
em regido de Cerrado. Este estudo descreveu a diversidade da ictiofauna de agua doce da bacia do rio
Parnaiba através da realizagio de um amplo inventario. O desenho amostral baseou-se no
estabelecimento de (1) Pontos Fixos de coleta sazonal (seca e cheia, dois anos de coleta) nas trés
porgdes do curso principal do rio Parnaiba, e (2) coletas do tipo “AquaRap”, que cobriram toda a bacia.
O esforgo de coleta somou 244 pontos visitados ao longo da bacia entre os anos de 2004 ¢ 2011. Os peixes
foram coletados com o uso de redes de arrasto, tarrafas, esperas e pugas; apenas os dois primeiros tipos
de apetrechos foram utilizados nos Pontos Fixos. Como resultado, foram registradas 146 espécies de
peixes de agua doce na bacia do rio Parnaiba, distribuidas em 103 géneros, 36 familias ¢ 11 ordens; o
endemismo registrado foi de 54 espécies.

Palavras-chave: Rio Parnaiba, Ictiofauna, Nordeste brasileiro, regido Neotropical..

Introduction

Most basins in Northeastern Brazil are under the influence
of the Caatinga. This biome is characterized by low rainfall,
high evaporation rate and hence intermittent rivers, except for
the main course of the Sdo Francisco and Parnaiba rivers,
which are perennials (Rosa et al. 2003). The Parnaiba River,
object of this study, is the largest river in Northeastern Brazil
among those whose drainage extends completely into this
region, running on the north-western portion of the Caatinga,
and is part of the Maranhao-Piaui ecoregion. Only a small part

http://dx.doi.org/10.1590/S1676-06032014003913

of its drainage is associated with the Cerrado area (Rosa et al.
2003).

The volume of information related to the fish fauna of the
Parnaiba River basin is limited, although its exploration has
begun in the nineteenth century, with Johan von Spix and Karl
von Martius (Ramos 2012). This basin was included in the
“Thayer Expedition™, lead by Louis Agassiz. The collection at
the Parnaiba basin, however, was done by Orestes St. John.
After studying Parnaiba’s specimens Agassiz focused on the
similarities between the ichthyofauna of this basin and that of
the Amazon basin, being the first author to state that the

http://www.scielo.br/bn
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Parnaiba basin, under the geological and zoological viewpoints
seems to be part of the Amazon basin (Agassiz & Agassiz,
1875). Géry (1969) agreed with the preceding authors in
considering the Parnaiba basin as part of the “Amazon
faunistic region”, and Paiva (1978) followed this statement
adding that its ichthyofauna was impoverished. Rosa et al.
(2003) refuted this last statement, referring to a higher number
of species and endemism, and also highlighted that the
Parnaiba river basin shares some similar species with the
Amazonian basin. Vari (1989) cited some examples of the close
relationship between the ichthyofauna of these two basins, such
as the genus Psectrogaster, whose species occurring at the
Parnaiba River is the sister-taxon of a species occurring at the
Amazon basin.

Fowler (1941, 1954), Menezes (1955), Roberts (1968), Paiva
(1973), Fontanele & Farias (1979), Barbosa (1981) and Soares
(1987) compiled lists of freshwater fish species of the Parnaiba
River; and fisheries at the Parnaiba River were addressed
during the 60’s and 70’s by Menezes (1964, 1973) and Paiva
(1973, 1976). These papers provided lists of the freshwater fish
species occurring in the basin in which 50-80 species were cited.
These lists were biased on citing mostly middle to large-sized
species (i.e., those targeted by the fishermen) and are now also
largely outdated with respect to the taxonomy (Ramos 2012).
In the last decade were described nine new species of freshwater
fish of the Parnaiba River basin. This scenario shows that the
Parnaiba River basin is still poorly known ichthyologically. A
more in-depth analysis currently in preparation by the authors
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point that the level of endemism of the Parnaiba River basin is
even higher than the present estimate indicates. Other recent
studies have demonstrated a low level of knowledge on the
taxonomy of the Parnaiba River ichthyofauna. For example,
Staeck & Shindler (2006) described Geophagus parnaibae based
on specimens traditionally identified as G. surinamensis; Piorski
et al. (2008) described Platydoras brachylecis based on speci-
mens identified as P. costatus. The aim of this study was to
describe the diversity of freshwater fishes of the Parnaiba River
basin through an extensive inventory.

Material and Methods
1. Study area

The main course of the Parnaiba River (Figure 1) has a
south-north direction, with large meanders along its course.
The low water period spans from June to October, the raining
season from November to May; and large floods occur in
January and February (SEMAR-PI; SRH/MMA. 2008). The
main river course has a length of 1400 km, with the entire basin
covering an area of 344.112 km? (3.9% of Brazilian territory)
and draining nearly the entire Piaui State (99% of the territory),
part of Maranhao (19%) and Ceara (10%) States. The main
channel extends between Maranhdo and Piaui States, defining
the border between them in its entire length. The Parnaiba
River basin includes 143 tributaries on the Piaui side, and 74 on
the Maranhao side; part of tributaries on the east margin have
their headwaters in Ceara State. The main tributaries of the
-44.000

-42.000 -40.000

-4.000

-6.000

R 5 100
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! i L LN
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Figure 1. Map of the Parnaiba River basin showing the geographical location of the study’s sampling sites (see Sample Design). The marks on the

map may represent more than one collection site.
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Parnaiba river are: the Balsas River (Maranhao side); Poti and
Portinho Rivers (Piaui side, with headwaters in Ceara State);
Caninde, Piaui, Gurguéia, and Longa Rivers running exclu-
sively in Piaui State. The Parnaiba River has a perennial
regime, despite of intermittent tributaries, and represents the
transition zone between the Caatinga’s semi-arid land in the
east area of the basin, and the more humid climate of Cerrado,
in the west (Rosa et al. 2003, Ramos 2012).

2. Sampling Design

The sampling design of this study was based on the
establishment of (1) Fixed Sites for seasonal collection (nine
groups of three sites, totalizing 27 collection sites, dry and wet
season, from 2009 to 2011), restricted to the main course of the
river through its three sections: high, medium and low regions;
and (2) AquaRap collections performed between 2004 and
2011, which covered the entire basin. The collection effort
conducted in this study consisted in 244 sampling sites along
the entire river basin (Figure 1). As a freshwater fish study, it
has excluded the area of the basin under marine influence.
Additionally, reliable data from the literature were also
considered for the compilation of the present list.

3. Collection and identification of specimens

Fishes were collected with seines (seines 20m long, 2.5m
high, mesh size 10mm; seines 4m long, 2m height, mesh size
Smm), castnets (2m height, mesh size 15mm), gillnets of various
mesh sizes (15, 25, 35, 45 and 55mm), and dip nets (mesh size 5
and 10mm). The ichthyological material obtained in the
samples was fixed in the field into a 10% formalin solution
neutralized with sodium tetraborate. Some specimens were
photographed alive in order to obtain records of natural
coloration. Specimens were treated according to the rules of
scientific curation following Malabarba & Reis (1987). Sorting
and identification of specimens were carried out at the
Laboratério de Sistematica e Morfologia de Peixes of
Universidade Federal da Paraiba. This ichthyological material
was deposited into the Ichthyological Collection of the
Departamento de Sistematica e Ecologia of the same university.

Meristic and morphometric data were taken according to
Hubbs & Lagler (2006). The systematic list follows Nelson
(20006).

Results and Discussion

1. Ichthyofauna

This study recorded 146 species of freshwater fish in the
Parnaiba River basin, belonging to 103 genera, 36 families and
11 orders (Table 1). The number of 146 species recorded in the
present work exceeds by more than 40 the assumption of the
richness of the Parnaiba River freshwater fish fauna by Abell et
al. (2008), who proposed between 67 and 101 species, this being
the largest number of supposed species found in the basin,
among the propositions reported in the literature.

The order of fish with the greatest number of species
occurring in the Parnaiba River basin was Characiformes, with
59 species, representing 40% of the recorded species. The
species of the order Characiformes are distributed in 40 genera
and 12 families. The second more representative order was
Siluriformes, with 48 species in 30 genera and 8§ families,
representing 33% of the species (Figure 2). The families with the

http://dx.doi.org/10.1590/S1676-06032014003913

Table 1. List of species of freshwater fish of the Parnaiba River basin
analyzed on this study: ® Endemic Species; " Introduced species;
record from the literature (not confirmed by this study — literature
source: ! Reis et al., 2003; ) Rosa et al. (2003); ! Buckup et al.,
2007); ™ New Record.)

ORDER MYLIOBATIFORMES
Family Potamotrygonidae
Potamotrygon signata Garman, 1913®
Potamotrygon orbignyi (Castelnau, 1855
ORDER OSTEOGLOSSIFORMES
Family Osteoglossidae
Arapaima gigas (Cuvier, 1829)
ORDER CLUPEIFORMES
Family Pristigasteridae
Pellona flavipinnis (Valenciennes, 1836)
Family Engraulidae
Anchovia surinamensis (Bleeker, 1865)
Anchoviella guianensis (Eigenmann, 1912)™N®)
Anchoviella lepidentostole (Fowler, 1911)N®
Pterengraulis atherinoides Schultz, 1949
Lycengraulis batesii (Glinther, 1868)
ORDER CHARACIFORMES
Family Parodontidae
Apareiodon sp.
Apareiodon davisi Fowler, 1941N®)
Apareiodon machrisi (Travassos, 1957)
Family Curimatidae
Curimatella immaculata (Fernandez-Yépez, 1948
Curimata macrops (Eigenmann & Eigenmann, 1889)®
Psectrogaster rhomboides Eigenmann & Eigenmann,
1889
Steindachnerina notonota (Miranda Ribeiro, 1937)
Family Prochilodontidae
Prochilodus lacustris Steindachner, 1907®
Family Anostomidae
Leporinus friderici (Bloch, 1794)
Leporinus obtusidens Valenciennes, 183
Leporinus piau Lutken, 1875
Leporinus reinhardti Litken, 18750®)
Schizodon knerii (Steindachner, 1875)N®)
Schizodon rostratus (Borodin, 1931)®
Schizodon dissimilis (Garman, 1890)®
Family Chilodontidae
Caenotropus labyrinthicus (Kner, 1858)
Famiilia Crenuchidae
Characidium cf. bahiense Almeida, 1971N%
Characidium bimaculatum Fowler, 1941
Characidium zebra Eigenmann, 1909N®)
Characidium sp.1
Characidium sp.2
Family Hemiodontidae
Hemiodus parnaguae Eigenmann & Henn, 1916
Family Characidae
Astyanax aff. bimaculatus (Linnaeus 1758)
Astyanax aff. fasciatus (Cuvier 1819)
Bryconops cf. melanurus (Bloch, 1794)
Bryconamericus sp.
Ctenobrycon hauxwellianus (Cope, 1870)-?
Creagrutus™® sp.
Hemigrammus marginatus Ellis, 19110®)

)(NR)

(D

)(NR)

6(NR)

(E)

Continued on next page

http://www.scielo.br/bn



Biota Neotrop., 14(1): €20130039, 2014

Ramos, T.P.A. et al.

Table 1. Continued.

Hemigrammus sp.
Hyphessobrycon sp. 1
Hyphessobrycon sp. 2
Gymnocorymbus thayeri Eigenmann, 19082
Jupiaba polylepis (Ginther, 1864)N®
Knodus victoriae (Steindachner, 1907)®
Moenkhausia sp.
Moenkhausia lepidura (Kner, 1858) &
Moenkhausia sanctaefilomenae (Steindachner, 1907)
Psellogrammus kennedyi (Eigenmann, 1903)™R)
Phenacogaster calverti (Fowler, 1941)
Roeboides margareteae Lucena, 2003®
Roeboides sazimai Lucena, 2007
Brachychalcinus parnaibae Reis, 1989®)
Poptella compressa (Glnther, 1864)
Tetragonopterus argenteus Cuvier, 1816
Compsura heterura Eigenmann, 1915
Serrapinnus heterodon (Eigenmann, 1915)
Serrapinnus piaba (Litken, 1875)
Serrapinnus sp.
Family Serrasalmidae
Colossoma macropomum (Cuvier, 1816)"
Metynnis lippincottianus (Cope, 1870)
Myleus asterias (Miiller & Troschel, 1844)
Mpylossoma aureum (Agassiz, 1829)->
Pygocentrus nattereri Kner, 1858
Serrasalmus rhombeus Liitken, 1875
Family Triportheidae
Triportheus signatus (Garman 1890)
Family Acestrorhynchidae
Acestrorhynchus falcatus (Bloch, 1794)
Family Erythrinidae
Hoplerythrinus unitaeniatus (Spix & Agassiz, 1829)
Hoplias malabaricus (Bloch, 1794)
ORDER SILURIFORMES
Family Trichomycteridae
TtuglanisN®sp.
Family Callichthyidae
Callichthys callichthys (Linnaeus, 1758)
Hoplosternum littorale (Hancock, 1828)
Aspidoras raimundi (Steindachner, 1907)®
Corydoras julii Steindachner, 1906
Corydoras treitlii Steindachner, 1906®
Corydoras vittatus Nijssen, 1971
Family Loricariidae
Otocinclus hasemani Steindachner, 1915
Parotocinclus cearensis Garavello, 1977N®)
Parotocinclus haroldoi Garavello, 1988®
Parotocinclus sp.
Limatulichthys griseus Eigenmann, 1909
Loricaria parnahybae Steindachner, 1907
Loricaria sp.
Loricariichthys derbyi Fowler, 1915
Rineloricaria™® sp.
Ancistrus damasceni (Steindachner, 1907)®)
Ancistrus sp.1
Ancistrus sp.2
Hypostomus johnii (Steindachner, 1877)®

Continued on next page
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Table 1. Continued.

Hypostomus sp. 1

Hypostomus sp. 2

Hypostomus sp. 3

Hypostomus sp. 4

Pterygoplichthys parnaibae (Weber, 1991)
Family Aspredinidae

Aspredo aspredo (Linnaeus, 1758)
Family Heptapteridae

ImparfinisN®sp.

Pimelodella parnahybae Fowler, 1941

Pimelodella cf. steindachneri Eigenmann, 1917

Phenacorhamdia™®sp.

Rhamdia quelen (Quoy & Gaimard, 1824)
Family Doradidae

Hassar affinis (Steindachner, 1881)®

Platydoras brachylecis Piorski, Garavello, Arce H. &

Sabaj Pérez, 2008

Family Auchenipteridae

Ageneiosus inermis (Linnaeus, 1766)

Ageneiosus sp.

Auchenipterus menezesi Ferraris & Vari, 199

Trachelyopterus galeatus (Linnaeus, 1766)
Family Pimelodidae

Brachyplatystoma filamentosum (Lichtenstein, 1819)

Brachyplatystoma vaillantii (Valenciennes, 1840)

Hemisorubim platyrhynchos (Valenciennes, 1840)

Hypophthalmus cf. edentatus Spix & Agassiz, 1829™R)

Pimelodus blochii Valenciennes, 1840

Pimelodus maculatus La Cepede, 1803

Pimelodus ornatus Kner, 1858

Pimelodus sp. 1

Pimelodus sp. 2

Pseudoplatystoma fasciatum (Linnaeus, 1766)

Sorubim lima (Bloch & Schneider, 1801)

(E)

(E)

9B

ORDER GYMNOTIFORMES

Family Gymnotidae
Gymnotus carapo Linnaeus, 1758
Family Hypopomidae
Brachypopomus™® sp.
Family Rhamphichthyidae
Rhamphichthys marmoratus Castelnau 18550®)
Family Sternopygidae
Eigenmannia macrops (Boulenger 1897)N®)
Eigenmannia virescens (Valenciennes, 1842)
Sternopygus macrurus (Bloch & Schneider, 1801)
Family Apteronotidae
Apteronotus sp.

ORDER BELONIFORMES

Family Belonidae
Pseudotylosurus microps (Giinther, 1866)

ORDER CYPRINODONTIFORMES

Family Rivulidae
Cynolebias parnaibensis Costa, Ramos, Alexandre &

Ramos, 2010®

Hypsolebias coamazonicus Costa, Amorim & Braganga,

2013E

Pituna schindleri Costa, 2007®

Melanorivulus parnaibensis (Costa, 2003)®

Continued on next page
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Table 1. Continued.

Family Poeciliidae
Pamphorichthys hollandi (Henn, 1916)
Poecilia reticulata Peters, 1859
Poecilia sarrafae Braganga & Costa, 2011
Poecilia vivipara Bloch & Schneider 1801™R)
ORDER SYNBRANCHIFORMES
Family Synbranchidae
Synbranchus marmoratus Bloch, 1795
ORDER PERCIFORMES
Family Sciaenidae
Plagioscion squamosissimus (Heckel, 1840)
Family Cichlidae
Aequidens tetramerus (Heckel, 1840)
Apistogramma piauiensis Kullander, 198
Astronotus ocellatus (Agassiz, 1831)
Cichla monoculus Spix & Agassiz, 18310
Cichlasoma orientale Kullander, 1983™®)
Cichlasoma sanctifranciscense Kullander, 1983
Crenicichla menezesi Ploeg 1991
Geophagus parnaibae Staeck & Schindler, 2006
Tilapia rendalli (Boulenger, 1896)®
Oreochromis niloticus (Linnaeus 1758)®
Satanoperca jurupari (Heckel, 1840)™®)
ORDER PLEURONECTIFORMES
Family Achiridae
Trinectes cf. paulistanus (Miranda Ribeiro, 1915

0B

)(NR)

highest number of species was Characidae, with 27 species,
representing 18% of the species, followed by Loricariidae, with
18 species (12%), Cichlidae and Pimelodidae, with 11 (8%)
species each (Figure 3). This result is in agreement with
previous studies conducted on Northeastern region of Brazil
(Rosa et al., 2003, Ramos et al. 2005), but also when considered
the whole Brazil (Buckup et al. 2007) or the Neotropical region
(Reis et al. 2003). The presence of Pimelodidae among the four
families with the largest number of species in the Parnaiba
River basin follows the recorded pattern for the Caatinga, as
stated by Rosa et al. (2003). This family is not registered within
those with the largest number of species in the List of
freshwater fish of Brazil (Buckup et al. 2007) and that of
Neotropical region (Reis et al. 2003), corroborating this pattern
as characteristic of the Caatinga biome. Fifteen families were
represented with only one species.

Among the 146 species recorded in this study, 27 are new
records for the basin, five are recorded only by the literature (not
collected in this study), seven are introduced species, and other 27
are undescribed species. The 27 new records in the Parnaiba basin,
cited above, may include undescribed species, but more study is
necessary before sorting out which species are truly undescribed
and which are already known. This is the case, for example, of the
specimens preliminarily identified as Characidium cf. bahiense,
referred to species whose occurrence is restricted to coastal rivers
of Bahia State, and situated east of the Sdo Francisco basin.

2. Endemism

Eigenmann (1910) has listed only 19 species of freshwater
fish in the Parnaiba River; Menezes (1955) recorded 93 species.
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Figure 2. Number of species recorded by order in the Parnaiba River bas
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Figure 3. Number of species recorded per family in the Parnaiba River basin between 2004 and 2011.

According to Roberts (1968) and Paiva (1978) the fish fauna of
the Parnaiba River would consist of 80 to 100 species, but with
low level of endemism. Rosa et al. (2003) counted 86 species for
the Maranhao-Piaui Region (which includes the Parnaiba
basin) with 15 possible endemic species (17.5% of the fish
fauna). Hubert & Renno (2006) considered the Parnaiba River
basin as one of the 11 basins diagnosed as areas of endemism in
South America, when analyzing the biogeographic history of
the freshwater fishes of this region. According to the above
cited authors the Parnaiba River basin would have a fish fauna
consisting of 24 species, 8 endemic. Abell et al. (2008) consider
the Parnaiba River basin as one of the 44 ecoregions of tropical
South America and estimate the species richness of the basin
between 67 and 101 and from 12 to 19 the number of endemic
species (around 15 to 21%). Albert & Reis (2011) state that the
species richness of the Parnaiba River would be around 95
species, 20 endemic. However, Pinna & Wosiacki (2003),
stressed that the Parnaiba basin is poorly sampled and that
the low level of endemism recorded in this basin at that time
would be related to the restricted number of samples, especially
in the upper portion of the basin.

The authors above mentioned, who worked during the
second half of the 20" century and in the 21% century, registered
between 67-101 species in the Parnaiba River basin, a number
notably beneath that recorded in this study, 146 species. Over the
past decade, new species endemic to the Parnaiba basin have
been described: Roeboides margareteae Lucena 2003,

http://www.scielo.br/bn

Melanorivulus parnaibensis (Costa 2003), Geophagus parnaibae
Staeck & Schindler 2006, Pituna schindleri Costa 2007, Roeboides
sazimai Lucena 2007, Platydoras brachylecis Piorski, Garavello,
Arce H. & Sabaj Pérez, 2008, Cynolebias parnaibensis Costa,
Ramos, Alexandre & Ramos, 2010, Poecilia sarrafae Braganga &
Costa 2011 e Hypsolebias coamazonicus Costa, Amorim &
Braganga, 2013. Adding these taxa to those 27 undescribed taxa
detected in the present study, the record of endemism in Parnaiba
River basin is increased by 36 species. The endemism data
referred by Rosa et al. (2003) and distribution by Reis et al.
(2003) and Buckup et al. (2007), together with those registered in
the present study increase the number of freshwater fish species
endemic to the Parnaiba basin to 54 species, 34 more than the
highest number of endemic species previously proposed as
occurring in the Parnaiba basin (20 species, Albert & Reis, 2011).
The 54 endemic species represent 38.9% of the 139 native species
diagnosed in the present work. Again, it is necessary to
emphasize that the headwaters of this basin were not yet
thoroughly sampled.

3. Final Remarks

The present study is the most comprehensive survey from
the Parnaiba River to date and considerably increased our
knowledge about its freshwater fish fauna. However, some gaps
in the knowledge of this fish fauna still remain. First, the
headwaters of the basin still need to be adequately surveyed.
Also, more studies are necessary to understand the relation-
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ships of the species occurring in the Parnaiba River with species
from other river systems, which depend on a better assessment
of the taxonomy of several fish groups. The present study is an
initial step towards a full account on the fish diversity of this
biogeographically important river basin.
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Editorial

The conceptual framework of the Intergovernmental Platform on Biodiversity and Ecosystem Services/IPBES

Carlos Alfredo Joly
Biology Institute/UNICAMP-State University of Campinas - Chairman of BIOTA/FAPESP Program

1. Human life would not be possible without biodiversity and ecosystems. The intervention in nature by human societies
to meet their needs, however, has modified the composition, structure and functions of ecosystems and has caused
detrimental changes that seriously threaten the long term sustainability of societies around the world. In many cases,
biodiversity loss and poverty are trapped in a mutually reinforcing vicious circle. Overall, the efforts made on conservation
and on the sustainable use of biodiversity and ecosystems have not kept pace with increasing human pressures. A stronger
response by Governments, public organizations, communities, the private sector, households and individuals thus requires an
improved understanding of such pressures and concerted action to change them.

2. The goal of the Intergovernmental Platform on Biodiversity and Ecosystem Services is to “strengthen the science-
policy interface for biodiversity and ecosystem services for the conservation and sustainable use of biodiversity, long-term
human well-being and sustainable development”. To achieve this goal, the Platform has four functions: to catalyse the
generation of new knowledge; to produce assessments of existing knowledge; to support policy formulation and
implementation; and to build capacities relevant to achieving its goal. These interconnected functions are realized in the
Platform work programme. A conceptual framework for biodiversity and ecosystems services is required to support the
analytical work of the Platform, to guide the development, implementation and evolution of its work programme, and to
catalyse a positive transformation in the elements and interlinkages that are the causes of detrimental changes in biodiversity
and ecosystems and subsequent loss of their benefits to present and future generations.

3. The conceptual framework (diagram presented in the cover of this issue) is a highly simplified model of the complex
interactions between the natural world and human societies. The model identifies the main elements, together with their
interactions, that are most relevant to the Platform’s goal and should therefore be the focus for assessments and knowledge
generation to inform policy and the required capacity building. The Platform recognizes and considers different knowledge
systems, including indigenous and local knowledge systems, which can be complementary to science-based models and can
reinforce the delivery of the functions of the Platform. In this sense, the conceptual framework is a tool for the achievement
of a shared working understanding across different disciplines, knowledge systems and stakeholders that are expected to be
active participants in the Platform. A full alignment between the categories of different knowledge systems or even
disciplines is probably unattainable. The Platform’s conceptual framework is intended, however, to be a basic common
ground, general and inclusive, for coordinated action towards the achievement of the ultimate goal of the Platform. Within
these broad and transcultural categories, different Platform activities may identify more specific subcategories associated
with knowledge systems and disciplines relevant to the task at hand, without losing view of their placement within the
general conceptual framework.

4. The Platform’s conceptual framework includes six interlinked elements constituting a social ecological system that
operates at various scales in time and space: nature; nature’s benefits to people; anthropogenic assets; institutions and
governance systems and other indirect drivers of change; direct drivers of change; and good quality of life.

5. “Nature” in the context of the Platform refers to the natural world with an emphasis on biodiversity. Within the context
of science, it includes categories such as biodiversity, ecosystems, ecosystem functioning, evolution, the biosphere,
humankind’s shared evolutionary heritage, and biocultural diversity. Within the context of other knowledge systems, it
includes categories such as Mother Earth and systems of life. Other components of nature, such as deep aquifers, mineral and
fossil reserves, wind, solar, geothermal and wave power, are not the focus of the Platform. Nature contributes to societies
through the provision of benefits to people (instrumental and relational values, see below) and has its own intrinsic values,
that is, the value inherent to nature, independent of human experience and evaluation and thus beyond the scope of
anthropocentric valuation approaches.

6. “Anthropogenic assets” refers to built-up infrastructure, health facilities, knowledge (including indigenous and local
knowledge systems and technical or scientific knowledge, as well as formal and non formal education), technology (both
physical objects and procedures), and financial assets, among others. Anthropogenic assets have been highlighted to
emphasize that a good life is achieved by a co production of benefits between nature and societies.

http://www.scielo.br/bn http://dx.doi.org/10.1590/S1676-0603201400010001




Biota Neotrop. 14(1) e201401

7. “Nature’s benefits to people” refers to all the benefits that humanity obtains from nature. Ecosystem goods and
services, considered separately or in bundles, are included in this category. Within other knowledge systems, nature’s gifts
and similar concepts refer to the benefits of nature from which people derive a good quality of life. Aspects of nature that can
be negative to people, such as pests, pathogens or predators, are also included in this broad category. All nature’s benefits
have anthropocentric value, including instrumental values — the direct and indirect contributions of ecosystem services to a
good quality of life, which can be conceived in terms of preference satisfaction, and relational values, which contribute to
desirable relationships, such as those among people and between people and nature, as in the notion of “living in harmony
with nature”.

8. Anthropocentric values can be expressed in diverse ways. They can be material or non-material, can be experienced in
a non-consumptive way, or consumed; and they can be expressed from spiritual inspiration to market value. They also
include existential value (the satisfaction obtained from knowing that nature continues to be there) and future-oriented
values. The latter include bequest value — in other words, the preservation of nature for future generations — or the option
values of biodiversity as a reservoir of yet-to-be discovered uses from known and still unknown species and biological
processes, or as a constant source, through evolutionary processes, of novel biological solutions to the challenges of a
changing environment. Nature provides a number of benefits to people directly without the intervention of society, for
example the production of oxygen and the regulation of the Earth’s temperature by photosynthetic organisms; the regulation
of the quantity and quality of water resources by vegetation; coastal protection by coral reefs and mangroves; and the direct
provision of food or medicines by wild animals, plants and microorganisms.

9. Many benefits, however, depend on or can be enhanced by the joint contribution of nature and anthropogenic assets.
For example, some agricultural goods such as food or fibre crops depend on ecosystem processes such as soil formation,
nutrient cycling, or primary production as well as on social intervention such as farm labour, knowledge of genetic variety
selection and farming techniques, machinery, storage facilities and transportation.

10. Trade-offs between the beneficial and detrimental effects of organisms and ecosystems are not unusual and they need
to be understood within the context of the bundles of multiple effects provided by them within specific contexts. For
example, wetland ecosystems provide water purification and flood regulation but they can also be a source of vector-borne
disease. In addition, the relative contribution of nature and anthropogenic assets to a good quality of life varies according to
the context. For example, the level at which water filtration by the vegetation and soils of watersheds contributes to quality
of life in the form of improved health or reduced treatment costs is based in part on the availability of water filtration by
other means, for example treating water in a built facility. If there are no alternatives to watershed filtration by vegetation,
then it will contribute strongly to good lives. If there are cost-effective and affordable alternatives, water filtration by
vegetation may contribute less.

11. “Drivers of change” refers to all those external factors that affect nature, anthropogenic assets, nature’s benefits to
people and a good quality of life. They include institutions and governance systems and other indirect drivers and direct
drivers (both natural and anthropogenic).

12. “Institutions and governance systems and other indirect drivers” are the ways in which societies organize themselves,
and the resulting influences on other components. They are the underlying causes of environmental change that are
exogenous to the ecosystem in question. Because of their central role, influencing all aspects of human relationships with
nature, these are key levers for decision-making. Institutions encompass all formal and informal interactions among
stakeholders and social structures that determine how decisions are taken and implemented, how power is exercised, and
how responsibilities are distributed. Institutions determine, to various degrees, the access to, and the control, allocation and
distribution of components of nature and anthropogenic assets and their benefits to people. Examples of institutions are
systems of property and access rights to land (e.g., public, common-pool, private), legislative arrangements, treaties,
informal social norms and rules, including those emerging from indigenous and local knowledge systems, and international
regimes such as agreements against stratospheric ozone depletion or the protection of endangered species of wild fauna and
flora. Economic policies, including macroeconomic, fiscal, monetary or agricultural policies, play a significant role in
influencing people’s decisions and behaviour and the way in which they relate to nature in the pursuit of benefits. Many
drivers of human behaviour and preferences, however, which reflect different perspectives on a good quality of life, work
largely outside the market system.

13. “Direct drivers”, both natural and anthropogenic, affect nature directly. “Natural drivers” are those that are not the
result of human activities and are beyond human control. These include earthquakes, volcanic eruptions and tsunamis,
extreme weather or ocean-related events such as prolonged drought or cold periods, tropical cyclones and floods, the El
Nifio/La Nifia Southern Oscillation and extreme tidal events. The direct anthropogenic drivers are those that are the result of
human decisions, namely, of institutions and governance systems and other indirect drivers. Anthropogenic drivers include
habitat conversion, e.g., degradation of land and aquatic habitats, deforestation and afforestation, exploitation of wild
populations, climate change, pollution of soil, water and air and species introductions. Some of these drivers, such as
pollution, can have negative impacts on nature; others, as in the case of habitat restoration, or the introduction of a natural
enemy to combat invasive species, can have positive effects.
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14. “Good quality of life” is the achievement of a fulfilled human life, a notion which varies strongly across different
societies and groups within societies. It is a context-dependent state of individuals and human groups, comprising access to
food, water, energy and livelihood security, and also health, good social relationships and equity, security, cultural identity,
and freedom of choice and action. From virtually all standpoints, a good quality of life is multidimensional, having material
as well as immaterial and spiritual components. What a good quality of life entails, however, is highly dependent on place,
time and culture, with different societies espousing different views of their relationships with nature and placing different
levels of importance on collective versus individual rights, the material versus the spiritual domain, intrinsic versus
instrumental values, and the present time versus the past or the future. The concept of human well-being used in many
western societies and its variants, together with those of living in harmony with nature and living well in balance and
harmony with Mother Earth, are examples of different perspectives on a good quality of life.

As approved at the 2nd Plenary of IPBES, Antalya, Turkey 9 to 14 December 2013
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Abstract: This study identified patterns of geographic distribution of 102 Leguminosae taxa within the
Park, based on literature data and herbarium specimens. Among the taxa, 38 grow exclusively in Campos
Rupestres (rocky fields) and 49 in the Semideciduous Forest. Eleven patterns of geographic distribution
were identified, of which the West-East- Central South America pattern was the most representative, with
27 taxa. Of the 102 sampled taxa of Leguminosae, five are endemic to the Espinhaco Range and ten are
included in lists of endangered species of the flora of Brazil and Minas Gerais. Information on these taxa is
crucial to provide conservation practices for conserving the vegetation formations of the PEIT.
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DUTRA, V. F.; LIMA, L. C. P.; GARCIA, F. C. P.; LIMA, H. C. AND SARTORI, A. L. B. Padrdes de distribui¢io
geografica de Leguminosae e sua importancia para a conservagdo do Parque Estadual do Itacolomi, Minas
Gerais, Brasil. Biota Neotropica. 14(1): €20133937. www.biotaneotropica.org.br/vl4ni/pt/abstract?article+bn00214012014

Resumo: Neste estudo foram identificados os padrbes de distribuicdo geografica dos 102 téaxons de
Leguminosae ocorrentes no PEIT, com base nos dados obtidos na literatura e em material de herbario,
sendo 38 exclusivos dos Campos Rupestres e 49 das Florestas Estacionais. Foram reconhecidos 11 padrbes
de distribuigdo geogréafica, dos quais o padrdo América do Sul Ocidental- Centro-Oriental foi o mais
representativo com 27 txons. Dos 102 tdxons amostrados de Leguminosae, cinco sdo endémicos da Cadeia
do Espinhago e 10 constam nas listas de espécies ameacadas da flora brasileira ou da Flora de Minas
Gerais, sendo consideradas importantes para fornecer subsidios na conservacdo das formagdes
vegetacionais do PEIT.

Palavras-chave: Cadeia do Espinhaco, campos rupestres, Fabaceae, Florestas Estacionais,
Mata Atlantica

http://www.scielo.br/bn http://dx.doi.org/10.1590/S1676-06033937



http://www.ufes.br/

Biota Neotrop., 14(1): €20133937, 2014

Dutra V. F.. etal.

Introduction

Leguminosae is the third largest family of flowering
plants, comprising 727 genera and 19.325 species (Lewis et
al. 2005). The high ecological plasticity of the family allows
its distribution in highly diverse habitats and this peculiar
feature is determinant for its great diversity in neotropical
vegetation types (Lima 2000). In Brazil, the family is
represented by 212 genera and 2717 species (Lima et al.
2010a), distributed in almost all vegetation types (Barroso
et al. 1991). Moreover, it has been identified as one of the
most representative of flowering species in the Campos
Rupestres (rocky fields), in the Cerrado (Brazilian
savannas) and Tropical Forests (Giulietti & Pirani 1988,
Mendonca et al. 1998, Ribeiro 1998, Pirani et al. 2003,
Dutra et al. 2008a), highlighting its importance for the flora
of Brazil.

In floristic surveys of biomes of the state of Minas
Gerais, Leguminosae has also been considered one of the
most representative flowering plant families, as reported for
Caatinga ( e.g. Branddo & Gavilanes 1994), Cerrado (e.g.
Branddo & Gavilanes 1997), Campos Rupestres (Dutra et
al. 2008a) and areas of Atlantic Forest (Oliveira-Filho et al.
1994). Information as this about the diversity of species,
together with data on the presence of endemic, threatened
and rare species, has been used to determine priority
conservation areas in the State and to delimit areas which
require the creation and implementation of Conservation
Units (Drummond et al. 2005).

The Itacolomi State Park (PEIT) is located in the
southern part of the Espinhaco Range, in the so-called
Quadrilatero Ferrifero (Peron 1989), in a vegetation
transition zone between the Atlantic Forest and the
Cerrado, representing an important migratory corridor and
consisting of gallery forests between the two formations
(Oliveira-Filho & Ratter 1995).

The vegetation of the Espinhaco Range includes a
series of altitudinal strata, with Campos Rupestres and
cloud forests in the highest strata, Cerrado and
Semideciduous Forests in the intermediary strata and a
varied combination of vegetation types of the adjacent
lowlands (Harley 1995). The geological antiquity,
geographical position and climate fluctuations that occurred
during the Quaternary and allowed a vertical migration of
the flora from the lower regions, as well as the
physiognomy variety are the main factors related to the high
biodiversity of the Espinhago Range (Giulietti et al . 2002,
Gontijo 2008). The high species richness, high landscape
diversity and high degree of endemism led to the
recognition of the Espinhaco Range as one of the priority
areas for conservation, with special biological importance,
hence the area of the PEIT has great biological relevance
(Drummond et al. 2005).

The aim of this study was to analyze the endemism and
habitat preference of the Itacolomy State Park flora using
the Leguminosae family as a model to characterize
geographic distribution patterns of specific and/or
infraspecific taxa. The patterns that emerged from the
analysis were used to answer the following questions: (i)
What is the influence of the surrounding vegetation on the
flora of the PEIT? (ii) What are the implications of the
findings for the conservation of the flora of the park?

http:/dx.doi.org/10.1590/S1676-06033937

Methods

The PEIT is located in the municipalities of Ouro Preto
and Mariana, State of Minas Gerais, (between 20°22°30”and
20°30°00” S and 43°32°307and 43°22°30” W) (Fig. 1),
comprising the entire Itacolomi Range (Peron 1989). The
Park encompasses an area of approximately 7000 ha. The
relief is characterized by steep slopes and altitudes between
700 and 1772 m (Messias et al. 1997).

The regional climate is typically tropical, Cwa and
Cwb, according to Koeppen’s classification, with two well-
defined seasons: a dry season, from May to September, and
a rainy season, from October to April. The annual rainfall is
on average 2018 mm (Messias et al. 1997, Nalini Junior et
al. 2006). Fog is frequent and the average annual
temperature is 21 °C (maximum 33 °C, minimum 4 °C)
(Messias et al. 1997).

The soils were formed by the weathering of parent
material, mostly of quartzite and mica-schists of the Minas
Supergroup, with latosols, where the topography is hilly,
and lithosols where the relief is jagged (Messias et al.
1997).

The vegetation consists of Semideciduous Forest and
Campos Rupestres (Messias & Sousa 2006, Fig. 2), varying
with the soil, water availability, altitude and topography.

The Campos Rupestres practically cover the entire Park
at elevations above 1000 m. They are characterized by the
diversity of substrates formed by the exposure of various
types of rocks, shallow, lithic, sandy, acidic and nutrient-
poor soils with limited water and intense sun exposure
(Giulietti & Pirani 1988, Meguro et al. 1994, Giulietti et al.
1997). The vegetation is formed by a well-developed
herbaceous- shrub stratum and has a heterogeneous flora
composed of many endemic species (Harley 1995,
Mendonca et al. 1998).

The Semideciduous Forests that grow in highly
seasonal parts of the tropics, with a severe and prolonged
dry season, have mean annual precipitation below 1600 mm
and 5-6 months of the year with less than 100 mm rainfall
(Gentry 1995). Most species of these forests are deciduous,
with 20-50% of the trees losing their leaves in the dry
season (IBGE 2012). The Semideciduous Forest of the
PEIT can be classified, by the altitudinal gradient, as
submontane (300-700 m), lower highlands (700-1100m)
and upper highlands (above 1100m) (Oliveira-Filho 2009).

The list of taxa used in this study was obtained from the
floristic survey of the Leguminosae within the PEIT (Lima
et al. 2007, Dutra et al. 2008b, 2008c, 2009, Lima et al.
2010c). The habit descriptions were according to Guedes-
Bruni et al. (2002).

The mapping of the geographical distribution was based
on the occurrence records of herbarium collections (BHCB,
OUPR, RB, VIC) and specialized literature. The
distribution patterns were adapted from Giulietti & Pirani
(1988), Lima et al. (1997), Lima (2000) and Morim (2006):
[1] Wide geographical distribution, which corresponds to
the taxa that occur in Africa, Asia, Australasia, North
America, Central America and South America; [2] South
America, Central America and North America, taxa whose
distribution is restricted to the Americas, from the United

http://www.scielo.br/bn
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Figure 1. Location of the Itacolomi State Park.
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Figura 1. Localizagdo do Parque Estadual do Itacolomi.

States to southern Argentina; [3] Neotropical, taxa with a
range of distribution in the tropics of South America, which
can extend to Central America and Mexico; [4] West,
Central and Eastern South America, taxa distributed across
areas in the western, central and eastern South America, up
to the far north of Venezuela, Suriname and Guyana; [5]
Brazil-wide distribution, includes taxa widely distributed in
all regions of Brazil; [6] Central-Eastern Brazil, taxa
distributed in the midwest, northeast, southeast, and/or
south of Brazil; [7] Atlantic-Northeast-Southeast-Southern
Brazil, taxa that occur from the northeast to the south of
Brazil; [8] Atlantic-Northeast-Southeastern Brazil, taxa
with a range of distribution from northeast to southeastern
Brazil; [9] Atlantic-Southeast- Southern Brazil, taxa
distributed in the restricted range of the states of
southeastern and southern Brazil; [10] Southeastern Brazil,
taxa restricted to the states of Espirito Santo, Minas Gerais,
Rio de Janeiro, and S&o Paulo; and [11] Espinhaco Range,
taxa restricted to the highlands of the mountain range, in the
states of Minas Gerais and Bahia.

The taxa were also classified as generalist or specialist
species and according to habitat preference. The species
exclusive to the Atlantic domain (which includes Rain
Forest, Semideciduous and Deciduous Forests and
Ombrophilous Mixed Forest) were considered specialist and
those from other biomes, beyond the Atlantic area, such as
the Amazon, Cerrado and/or Caatinga, were considered
generalist. The classification of Veloso et al. (1991)
modified by Oliveira-Filho (2009) was used for the
determination of the taxon habitats. The term domain is
used here according to Joly et al. (1999).

Maps of geographical taxa distribution representing
each pattern were drawn based on information available in
the literature and records from herbarium collections
available at species (CRIA, 2013).

http://www.scielo.br/bn
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Results

The Leguminosae family in the Itacolomi State Park is
represented by 102 specific and/or infraspecific taxa of 43
genera (Table 1). Papilionoideae was the subfamily with the
largest number of taxa (48), followed by Mimosoideae (33)
and Ceasalpinioideae (21) . One of the species found,
Trifolium repens, is exotic and occurs sub-spontaneously in
the PEIT.

The most representative genera were Mimosa L. (11
spp.), Chamaecrista Moench. (9 spp.) and Inga Mill. (9
spp.), the former two ones predominated in Campos
Rupestres and the latter in the Semideciduous Forests of
PEIT.

Of the sampled taxa, 38 were exclusive to the Campos
Rupestres (elevation range of 1000-1540m), including
Andira surinamensis (Bondt) Splitg. ex Pulle (Fig. 3a),
Chamaecrista dentata (Vogel) H.S.Irwin & Barneby (Fig.
3b), C. hedysaroides (Vogel) H.S.Irwin & Barneby (Fig.
3b), C. ochnacea (Vogel) H.S.Irwin & Barneby var.
ochnacea (Fig. 3c), Mimosa montis-carasae Barneby (Fig.
3c) and M. ourobrancoénsis Burkart (Fig. 3d).

Forty nine taxa were exclusive to Semideciduous
Forests, including Ormosia friburgensis Taub. ex Harms
(Fig. _3d), Bionia bella Mart. ex Benth. (Fig. 4a) and
Tachigali friburgensis (Harms) L.G. Silva & H.C. Lima
(Fig. _4a). Leguminosae were predominant in the
submontane forests (elevation range of 620-700m)
and less representative in lower highland and upper
highland forests (elevation range of 700—-1360m).

Fifteen taxa occurred in both vegetation types, such as
Crotalaria breviflora DC. (Fig. 4b), Abarema langsdorfii
(Benth.) Barneby & J.W.Grimes (Fig. 4c) and Inga vulpina
Mart. ex Benth. (Fig. 4d).

Most of the identified taxa were trees (35%), followed
by shrubs (31.5%), herbs (11.8%), lianas (9.9%) and vines

http://dx.doi.org/10.1590/S1676-06033937
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. |2
Figure 2. Semideciduous forest and campos rupestres of the Itacolomi State Park. a-d. semideciduous
forest; e-h. campos rupestres.

Figura 2. Florestas Estacionais e campos rupestres do Parque Estadual do Itacolomi. a-d.
Florestas Estacionais; e-h. campos rupestres.
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(9%). The subshrub habit was the least represented, with
2.8% of the taxa. Trees, vines and lianas were prevalent in
the forest areas of the Park, while the shrubs, herbs and
subshrubs were most common in the Campos Rupestres.

The analysis of the geographical distribution of 102
specific and infraspecific Leguminosae taxa of the PEIT
covered the five geographical macroregions (Table 2): Wide
geographic distribution (7.8% of the taxa), South America,
Central America and North America (4%), Neotropical
(16.5%), West, Central and Easten South America (26.3%),
and distribution restricted to Brazil (45.6% of the taxa).

Among the taxa of occurrence restricted to the Brazilian
territory, seven geographic distribution patterns were
defined (Table 2): Brazil-wide distribution (2.9%), Central-
Eastern Brazil (11.6%), Atlantic-Northeast-Southeast-
Southern Brazil 3.8%), Atlantic-Northeast-Southeastern
Brazil (6.8%), Atlantic-Southeast- Southern Brazil (2.9%),
Southeastern Brazil (12.7%) and endemic to the Espinhaco
Range (4.9%).

The correlation between the patterns of geographic
distribution and the number of species per habitat in the
PEIT (Fig. 5) showed that in the Semideciduous Forests
there is predominance of species of the patterns West,
Central and Eastern South America (18 spp), Central-
Eastern Brazil (9 spp) and Southeastern Brazil (9 spp.).
Note also that 17 species are unique patterns of the Atlantic
Forest domain. In Campos Rupestres there is predominance
of species of the patterns Neotropical (09 spp), Wide
geographic distribution (7 spp), South America, Central
America and North America (4 spp) and Endemic to the
Espinhaco Range (5 spp).

Discussion

The diversity of Leguminosae in PEIT can be
considered high compared with other areas of the Espinhaco
Range, losing in number of species only to the Serra do
Cip06, where 104 species were listed according to Giulietti et
al. (1987). Furthermore, it contains 15% of the
Leguminosae diversity in the Campos Rupestres reported by
Dutra et al. (2008a). Considering only the grassland
vegetation, the PEI is the fifth richest area of Campo
Rupestre in Leguminosae, while considering only the areas
of the Iron Quadrangle, it is the first richest area in
Leguminosae (Dutra et al . 2008a).

Besides this high diversity in Campos Rupestres of
PEIT, the high percentage of taxons (43%) in Submontane
Forests corroborates the results found in the National Park
of Itatiaia (PARNA lItatiaia), by Morim (2006). Elevational
gradients in species diversity are nearly as ubiquitous as
latitudinal gradients, and they provide a number of
characteristics that make them perhaps more suitable for
uncovering the underlying cause(s) of spatial variation in
diversity, as the decline in species richness with increasing
altitude is a common pattern in Tropical Forests (Colwell et
al. 2004, Sanders & Rabbeck 2012). This was recorded for
Leguminosae in areas of Campos Rupestres by Dutra
(2005), however, in these fields, as well as altitudinal
variation, other factors such as topographic variation and
heterogeneity of the substrate and microclimate are also

http://www.scielo.br/bn

determinants for the occurrence of species (Rapini et al.
2008)

Mimosa and Chamaecrista , the richest genera in
number of species in the Campos Rupestres of the PEIT, are
widely distributed in the Neotropics and characteristic of
dry environments, such as the Cerrado (Schrire et al . 2005,
Queiroz 2006). Inga, the most representative genus in the
Semideciduous Forests of the PEIT, is prevalent in tropical
and subtropical forests of Tropical America and has high
diversity in the Atlantic Domain, with 22 species cited for
secondary forests (Ledn 1966, Garcia & Fernandes 2013).
The genera Lupinus and Calliandra, cited as diverse in the
Campos Rupestres by Giulietti et al. (1997), were not found
in the Campos Rupestres of the PEIT. The low
representation or absence of species of these genera in other
Campos Rupestres within the Iron Quadrangle had already
been recorded by Dutra et al . (2008a).

The highest percentage of shrub and herbaceous species
found in the Campos Rupestres is mainly due to the
presence of representatives of Desmodium, Stylosanthes,
Aeschynome and Zornia, among others, which are among
the genera with high species richness in tropical grasslands.
The richness of these genera in the extensive herbaceous-
shrub stratum prevalent in Campos Rupestres has been
observed in other studies and is consistent with the
percentage of habit variation in forest and grassland
formations (Pirani et al. 2003, Zappi et al. 2003, Ferreira &
Forzza 2009).

The analysis of the geographical distribution of
Leguminosae taxa in the PEIT showed a high percentage of
taxa distribution restricted to the Brazilian territory, with
predominance, under the phytogeographical aspect, of
components of the flora of areas of Cerrado and Atlantic
Forest. Morim (2006) reported that 65% of the species
recorded in the Itatiaia National Park (RJ) are restricted to
Brazil. Filardi et al. (2007) and Nunes et al. (2007) found
that 44% of the Leguminosae-Papilionoideae taxa growing
in the National Park Serra da Canastra (MG) and 54% of the
Leguminosae-Mimosoideae taxa in the State Park of Rio
Doce (MG) are unique to the flora of Brazil.

The species with the widest distribution patterns (Wide
Geographic Distribution, South America, Central America
and North America and Neotropical), are mostly herbaceous
plants and subshrubs of Campos Rupestres and correspond
to ruderal species that occur in different types of vegetation,
mainly as weeds in degraded areas, being considered
generalists (Miotto 1987, Fortuna-Perez 2010, Lima et al.
2010b) and well represented in the Campos Rupestres of the
Iron Quadrangle (Dutra et al. 2008a). The wide distribution
can also be explained by the presence of neotropical species
that have the riverbanks as preferred habitat, such as Inga
marginata and Inga vera subsp. affinis that occur in
Submontane and Upper Highland Forests, respectively,
corroborating Pennington (1997), who explained the
occurrence of the wide distribution of these species in the
Neotropics by the dispersal of fruits through hydrochory or
zoochory.

In the distribution pattern Western, Central and Eastern
South America, 56 % of the species are restricted to semi-
deciduous forests of the PEIT, among them, the specie
Anadenanthera colubrina var. colubrina is referred as
representative in the Semideciduous Forests of Brazil.
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Table 1. Specific and infraspecific Leguminosae taxa of the Itacolomi State Park, their geographic distribution patterns, habits and
vegetation types. He = herbaceous; Li = lianas; Sb = subshrubs; Tr = trees; Sh = shrubs; Vi = vines. CRP

= campos rupestres; SLF = Semideciduous lower highland forest; SMF = semideciduous submontane forest; SUF = Semideciduous upper
highland forest.

Tabela 1 Téaxons especificos e infra-especificos das Leguminosae do Parque Estadual do Itacolomi, seus padrfes de distribuicéo
geogréfica, habitos e formagOes vegetacionais. He = ervas; Li = lianas; Sb = subarbustos; Sh = arbustos; Tr

= arvores; Vi = trepadeiras. CPR = campos rupestres; SLF = Floresta Estacional Montana; SMF = Floresta Estacional Submontana; SUF

= Floresta Estacional Altimontana.

Distribution pattern Specific and infraspecific taxa * * Habit Vegetation type
Wide ‘geographic Clitoria falcata var. falcata Lam. . Zo Vi CRPISMF
distribution Desmodium adscendens (Sw.) DC. ™’ He CRP/SUF/SLF/ SMF

Desmodium barbatum (L.) Bgnth. He CRP
Desmodium incanum DC. *' He CRP
Desmodium uncinatum (Jacg.) DC. <" <* Sh CRP/SUF/SLF
Mimosa pudica var. hispida Brenan Sh CRP
Zornia reticulata Sm ™ He CRP
Trifolium repens L. He SUF
South America, Central  Centrosema virginianum (L.) Benth. ™ Vi CRP
America and North Chamaecrista rotundifolia var. rotundifolia (Pers.) Greene “ He CRP
America Indigofera suffruticosa Mill. Ab CRP/SMF
Stylosanthes viscosa (L.) Sw. *“ “° He CRP
Neotropical Aeschynomene elegans var. elegans Schitdl. & Cham. “* He CRP/SUF
Anadenanthera peregrina L. (Speg.) ~ " Tr SUF
Andira surinamensis (Bondt) Splitg. ex Pulle °> ' Ab CRP
Calopogonium mucunoides Desv. Vi CRP
Crotalaria micans Link < Ab CRP
Desmodium affine Schitdl. <’ “° He CRP
Inga marginata Willd. <™ *° Tr SMF
Inga vera subsp. affinis (DC.) T.D.Penn 44,740 Tr SUF/SMF
Machaerium hirtum (Vell.) Stellfeld > ™ Tr SMF
Mimosa diplotricha var. diplotricha C.Wright ex Sauvalle * Ab CRP
Platypodium elegans Vogel <7 °*' °° Tr SMF
Poiretia punctata (Willgy.) Desv. “ Li SMF
Pterocarpus rohrii Vahl = Tr SMF
Rhynchosia reticulata (Sw.) DC. *° Vi CRP
Stylosanthes guianensis (Aubl.) Sw. =" “° He CRP
Vigna peduncularis (Kunth) Fawc. & Rendle °° Vi CRP/SUF
Western - Central- Anadenanthera colubrina (Vell.) Brenan var. colubrina heo Tr SMF
Eastern South America  Bauhinia longifolia (Bong.) Steud. ' r SMF
Bauhinia ungulata var. cuiaEensis (Bong.) Vaz Ab CRP/SLF/SMF
Bowdichia virgilioides Kunth Tr SMF
Calliandra parvifolia (Hook. & Arn.) Speg. ° Tr, Ab SMF
Chaetocalyx longiflora Benth. ex A.Gray ~ Vi SMF
Chamaecrista langsdorfii (Kunth ex Vogel) Britton ex Pittier “° Ab CRP
Chamaecrista trichopoda (Benth.) Britton & Rose ex Britton & Killip “° He CRP
Camptosema scarlatinum var. pohlianum (Mart. ex Benth.) Burkart =~ Vi CRP
Copaifera reticulata Ducke *' Tr SUF/SLF/SMF
Crotalaria paulina Schrank ““ Sh SMF
Dalbergia frutescens var. frutescens (Vell.) Britton ** Ab/Li CRP/SUF
Dalbergia revoluta Ducke™" Tr SMF
Desmodium subsericeum Malme” “° He CRP
Dioclea violacea Mart. ex Benth, *° Li SMF
Inga cylindrica (Vell.) Mart. <™ *° Tr SUF/SLF/SMF
Inga edulis Mart. <" ™ Tr SMF
Inga ingoides (Rich.) Willd. “* *° Tr SLF/SMF
Machaerium aculeatum Raddi ™~ Li CRP/SLF/SMF
Machaerium brasiliense Vogel *" ~* Tr/Ab CRP/SLF/SMF
Machaerium nyctitans (Vell.) Benth. * Tr SUF/SLF
Machaerium villosum Vogel “° Tr SUF/SLF/SMF
Mimosa pigra var. dehiscens (Barneby) Glazier & Mackinder Ab CRP
Periandra mediterranea (Vell.) Taub. ° Ab CRP
Piptadenia adiantoides (Spreng.) J.F.Macbr. “ Li SUF/SMF
Senna pendula var. glabrata (Humb. & Bonpl. ex Willd.) H.S.Irwin & Barneby “° Ab CRP/SUF
Sesbania virgata (Cav.) Pers. < Ab CRP
Brazil-wide distribution  Crotalaria breviflora DC. <’ He/Ab CRP/SUF
Inga sessilis (Vell.) Mart. <~ Tr SUF
Phanera radiata (Vell.) Vaz °° Li SLF
Central-Eastern Brazil ~ Andira fraxinifolia Benth. "' Tr SLF/SMF
Cassia ferruginea (Schrad.) Schrad. ex DC. var. ferruginea “° Tr SMF
Centrosema coriaceum Benth. ° Vi CRP
Crotalaria velutina Benth. ““ He CRP
Dalbergia villosa (Benth.) Benth. var. villosa > Ab/Tr CRP/SUF/SLF/SMF
Machaerium oblongifolium Vogel “* Li SUF/SMF
Mimosa bimucronata (DC.) Kuntze var. bimucronata ~ *” Ab SLF/SMF
Mimosa dolens Vell. var. dolens Ab CRP
Piptadenia gonoachantha (Mart.) J.F.Macbr. 34, 41,56 Tr SUF/SMF

http://dx.doi.org/10.1590/S1676-06033937

http://www.scielo.br/bn



Biota Neotrop., 14(1): 20133937, 2014

Geographic distribution of Leguminosae the Itacolomi

Senegalia martiusiana (Steud.) Seigler & Ebinger 44

Li SMF
Senna macranthera var. nervosa (Vogel) H.S.Irwin & Baneby %8 Senna Tr SUF/SMF
multijuga var. lindleyana (Gard.) H.S.Irwin & Barneby =~ Abarema Tr SUF
Atlantic - Northeast- Iangsdorfi_'x_(Benth.) Barneby & J.W.Grimes ~ Dalbergia nigra (Vell.) Alemao Ab/Tr CRP/SUF/SLF/SMF
Southeast-Southern ex Benth. ot a6 Tr SLF/SMF
Brazil Inga vulpina  Mart. ex Benth. Y Tr/Ab CRP/SUF
Swartzia oblata R. S. Cowan + Ab CRP
Atlantic - Northeast- Chamaecrista mucronata (Spyeng.) H.S.Iwin & Barneby & Ab CRP
Southeastern Brazil Melanoxylon brauna Schott _ o Tr SMF
.40 Mimosa aurivillus Mart. var. Ab CRP
aurivillus B vi CRP
4.16 Tr SMF
20 o Tr/Ab  CRP/SUF/SLF/SMF
. contorta (DC.) G.P.Lewis & M.P.Lima . Tr SUF
Atlantic - SOUtheaSt' Senna reniformis (G.Don) H.S.Irwin & Barneby 3 Li SLF/SMF
Southern Brazil Tachigali rugosa (Mart. ex Benth.) Zarucchi & Pipoly Ab CRP
. Dalbergia brasiliensis Egel 25 Tr SUF
Southeastern Brazil a5 Inga barbata Benth. Tr SUF/SLF/SMF
Mimosa scabrella Benth. Vi SUF/SLF/SMF
Abarem'e obovata (Benth.) Barneby & J.W.Grimes +o Bionia bella Mart. ex Ab CRP
Benth, © *° 27 Tr/Ab SUF
Chamaecrista multipennis (H.S.Irwin & Barneby) H.S.Irwin & Barneby Ab CRP
Inga schinifolia Benth. = Ab CRP
i . 4,16 Tr SUF
Mimosa aurivillus var. calo}hamnos 35,51 Li SUF/SMF
(Mart ex. Benth.) Barneby Ab CRP
Mimosa ourobrancoénsis Burkart ¥ Ormosia friburgensis Ab SUF
Taub. ex Harms + Piptadenia micracantha Benth. 7.9,56 Tr SLF/SMF
Senna neglecta var. oIlpo;hylla (Benth.) H.S.Irwin & Barneby z Senna pneumatica Ir S SL/JSF
. H.S.Irwin & Barneby 8 53 Tr UF/SLF
End_enr':'c tor\}he Stryphnodendron polyphyllum Mg? ﬁg g;g
spinnhago Range Swartzia pilulifera Benth. Ab CRP
Tachigali friburgensis (Harmsz'_L.G. Silva & H.C. Lima +33 Chamaecrista dentata
(Vogel) H.S.Irwin & Barneby a 27 Ab CRP
Chamaecrista hedysaroides (Vogel) H.S.Irwin & Barn Chamaecrista Ab CRP

ochnacea (Vogel) H.S.Irwin & Barneby var. ochnacea

C&amaecrista

rotundata var. grandistipula (Vogel) H.S.Irwin & Barneby

+ 16

—————Mimoesamontis-carasae Barneby
Species threatened by extinction according to Biodiversitas (2005) and B&asil (2008).

eferences of the geographic distributions: “Altshu , ~ Azevedo , ~ Barbosa -Fevereiro , 'Barnel , “Barneby , Barneby
* Ref fthe g hic distribui LAltsh 1 (1964), * Azevedo (1981 3 Barbosa -F eiro (1977) ‘B by (1991) SBarneby (1998) 6813 b
Grimes (1996), arroso (1965), "Bentham (1859), “Ben 1876), " Branddo (1992), “"Branddo (1996), ~“Brandao Costa (1979 Burkart (1970),
imes (1996), (1965), “Bentham (1859), "Benham (1876) déo (1992) d ) déo (1979), “Burkart (1970)
Carvalho (1997), ““Carvalho-Okano & Leitdo-FjiJho (1985), “"Dytra & Morim (2011), ~'Dwyer (1951), ““Eisinger (1987), ““Fantz (1980), “"Fernandes (1996),
21 Z pi3 5 e 8
Filardi (2011), ““Elores (2004), ““Flores (2011), “"Garcia (1998), “~ Garcia ernandes (2013), “"ILDIS (2011), “" Irwin & Barneby, (1978), “"Irwin
ilardi (2011), “FJpres (2004) (2011) ia (1998) i des ( (2011), i by, ) i

& Barnehy (1982), “° Lewis (198%?3, Lewis & Lima (1991)39 Lima (2000),
%992), Mansang et al. (2011), MaréchaLEet al. (1978), Mattos (1979),

\az & Tozzi (2003), ®y/az (2011).

It is also considered as a specialist species of the Atlantic
domain by Lima (2000). However, this taxon is found in
areas of Caatinga in northeastern Brazil and in part of
Minas Gerais and Maranhdo, in Seasonal Forests in the
states of Mato Grosso do Sul and Parana, as well as in
northeastern Argentina and southeastern Bolivia (Prado &
Gibbs 1993); these vegetation types are currently
recognized as Seasonally Dry Tropical Forests (SDTF),
according to Pennington et al. (2000, 2004, 2006) and Miles
et al. (2006).

In the pattern Central-Eastern Brazil there is also
predominance of species of Semideciduous Forests of the
PEIT, such as Andira fraxinifolia and Piptadenia
gonoacantha, which are generalist species, corroborating
Oliveira- Filho & Ratter (1995) that describe this area as an
important migratory corridor, through the gallery forests of
the Cerrado and Atlantic Forest. Although PEIT lies in a
transition zone between the Atlantic Forest and areas of
Cerrado, its legume species indicate that the Atlantic Forest
domain has a greater number of taxa than the Cerrado.

http://www.scielo.br/bn

Lima (2011a), “"Lima (2011b), *"Lima et al. (1994),
Mquonga—Filho (1996),
Miottg 1987), Morim&Barrgss (2011), Mullg£ (1984), ""Pennington (1997)
(1965), ““Sartori & Tozzi (1998), ™ Scalon (2007), ~"Souza & Bortoluzzi (2011a),

40

2 Lima et al. (2010c), 6L orenzi
48Mendonc;a et al 9(1998), Mendogga—Filho et al. gg007),
Pennington (2003), Postor}sg1980), Queiroz (1999), “"Rudd (1958), *"Rudd

Souza & Bortoluzzi (2011b), * Tamashiro (1989),

In the pattern Southeastern Brazil, of the 13 taxa
identified, nine were exclusive to the Semideciduous
Forests. Abarema obovata and Bionia bella occur in upper
highlands, lower highlands and submontane forests of the
PEIT and are restricted to the Atlantic Forest domain,
growing in submontane or seasonal forests and highland
areas related mainly to the Mantiqueira Range, respectively
(Barneby & Grimes 1996, Queiroz 1999, 2008). Inga
schinifolia, Ormosia friburgensis and Senna pneumatica are
specialist species and occur only in the upper highland
forests of the PEIT, confirming reports by Rudd (1965),
Garcia (1998) and Irwin & Barneby (1982).

Among the endemic species of the Espinhaco Range, all
were exclusive to the Campos Rupestres, some can be
considered microendemic because they occur only in two or
three localities. Chamaecrista dentata is restricted to the
Cip6 Range and Itacolomi Range (Irwin & Barneby 1978);
C. hedysaroides occurs in the region of Diamantina, Ouro
Preto and Caraca Range (Irwin & Barneby 1978);

http://dx.doi.org/10.1590/S1676-06033937
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Figure 3. Distribution patterns a. Neotropical Andira surinamensis (Source: Pennington 2003, Mattos 1979); b. Endemic to
the Espinhago Range Chamaecrista dentata (A ) and Chamaecrista hedysaroides () (Source: Irwin & Barneby 1982); c.

Chamaecrista ochnacea var. ochnacea (A) and Mimosa montis-carasae ( ) (Sources: Irwin & Barneby 1982, Dutra
2009); d. Southeastern Brazil Mimosa ourobrancoénsis

(A) and Ormosia friburgensis () (Sources: Dutra 2009, Rudd 1965).
Figura 3. Padrbes de distribuicdo a. Neotropical Andira surinamensis (Fontes: Pennington 2003, Mattos 1979); b.

Endémicas da Cadeia do Espinhago Chamaecrista dentata (A ) e Chamaecrista hedysaroides () (Fonte: Irwin & Barneby

1982); c. Chamaecrista ochnacea var. ochnacea (A ) e Mimosa montis-carasae () (Fontes: Irwin & Barneby 1982, Dutra
2009); d. Brasil Sudeste Mimosa ourobrancoénsis

([ J
(A) e Ormosia friburgensis () (Fontes: Dutra 2009, Rudd 1965).
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C. ochnacea var. ochnacea grows in Nova Lima, Ouro  are endemic to the Espinhaco Range, confirming the high
Branco Range and Itacolomi Range (Irwin & Barneby 1978, degree of endemism of the genus for the flora of this
Dutra et al. 2008b); C. rotundata var. grandistipula is  mountain system, showing a pattern already identified for
limited to the region of Diamantina, Cipé Range and  mainly the families of Eriocaulaceae, Velloziaceae,
Itacolomi Range (Rando & Pirani 2011); and Mimosa  Xyridaceae, and Lythraceae (Giulietti et al. 1987). The
montis-carasae, unique to Caraga Range and Itacolomi  states of Bahia and Minas Gerais are cited as a center of

Range (Barneby 1991, Dutra et al. 2008c). _ diversity for Chamecrista , mainly the Cerrado and Campos
In the PEIT, 45% of the listed Chamaecrista species Rupestres, especially the portion of the Espinhaco
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Figure 4. Distribution patterns a. Southeastern Brazil Bionia bella (A) and Tachigali friburgensis ( )
Sources: Queiroz 1999, 2008, Silva 2007); b. Brazil-wide distribution Crotalaria breviflora (Source: Flores
004, 2011%; c. Atlantic-Northeast-Southeast-Southern Brazil Abarema langsdorfii (Source: Barneby &
Grimes 1996); d. Atlantic-Northeast-Southeast-Southern Brazil Inga vulpina (Source: Garcia 1998).

Figura 4. Padrbes de distribuicdo a. Brasil Sudeste Bionia bella (A) e Tachigali friburgensis ( )

Fontes: Queiroz 1999, 2008, Silva 2007); b. Brasil ampla distribuicdo Crotalaria breviflora (Fontes:
lores 2004, 2011); c. Brazil Atlantico-Nordeste-Sudeste-Sul Abarema Ian|g_sdorf|| (Fonte: Barneby &
Grimes 1996); d. Brazil Atlantico-Nordeste-Sudeste-Sul Brazil Inga vulpina (Fonte: Garcia 1998).

http://www.scielo.br/bn http://dx.doi.org/10.1590/S1676-06033937




Biota Neotrop., 14(1): 20133937, 2014

Dutra V. F.. etal.

Table 2. Number of specific and infraspecific Leguminosae taxa in the Itacolomi State Park and percentage

of geographic distribution patterns.

Tabela 2. Namero de taxons especificos e infra-especificos de Leguminosae do Parque Estadual do Itacolomi e

porcentagem dos padrdes de distribuicdo geografica.

Distribution pattern Nr. of taxa % of taxa
Wide geographic distribution 8 7.8
South America, Central America and North America 4 4.0
Neotropical 16 15.7
West, Central and Eastern South America 27 26.5
Restricted to Brazil 47 46.0
Brazil-wide distribution 3 2.9
Central-Eastern Brazil 12 11.6
Atlantic-Northeast-Southeast-Southern Brazil 4 3.8
Atlantic-Northeast-Southeastern Brazil 7 6.8
Atlantic-Southeast-Southern Brazil 3 2.9
Southeastern Brazil 13 12.7
Endemic to the Espinhago Range 5 4.9

Range in Minas Gerais, which has several endemic species
(Irwin & Barneby 1982, Lewis 1987, Giulietti & Pirani
1988, Harley 1988, Dutra et al. 20083, Rando & Pirani
2011). In this region, some series of the genus had a
significant diversification, which may have been caused by
periods of climatic fluctuations that occurred in the
Quaternary and resulted in the irregularity in the gene flow
between populations and in the evolution of new species
(Giulietti et al . 1997).

The distribution patterns of Leguminosae taxa in the
Park show that its flora consists of floristic elements of both
the Atlantic Forest and the Cerrado, the two Brazilian

30 1
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Wide geographic
distribution
Neotropical

South America, Central
America and North America
Western - Central-Eastern
South America
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|
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Brazil-wide distribution

biomes considered hotspots (Mittermeier et al. 2005). The
Semideciduous Forests of the PEIT receive the combined
contribution of elements from different forest types,
especially from those of the Atlantic Forest domain, since
the distribution patterns of about 25% of the species were
restricted to the Atlantic Forest. The Campos Rupestres,
however, besides the high number of endemic taxa of the
Espinhaco Range, receive the contribution of elements from
the Cerrado and the Atlantic Forest, due to the presence of
Semideciduous Forests that occur in the lower parts of the
PEIT, corroborating Santos et al. (2011) that point out the
geographical proximity as one of the factors influencing the
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Figure 5. Correlation between geographic distribution patterns and number of taxa found in

vegetation types of the Itacolomi State Park.

Figura 5. Correlacdo entre os padrdes de distribuicdo geogréfica e o nimero de espécies encontradas

nas fitofisionomias do Parque Estadual do Itacolomi.
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phytogeographic patterns in the Quadrilatero Ferrifero and
also, as proposed by Harley (1995), the sectorization of the
Espinhaco Range. Harley (1995) referred the Campos
Rupestres that are restricted to the higher and isolated areas
and have more humid climate, with greater contact with the
Semideciduous Forests than the Cerrado, to the southern
sector of the Range, which comprises the south of Belo
Horizonte and the Ouro Preto region.

Despite the presence of species endemic to the
Espinhaco, the analysis of distribution patterns of the
Leguminosae in the PEIT does not support the distribution
patterns typically found in other areas of the Espinhaco
Range, in which forest species are predominantly of wide
distribution and the herbaceous-shrub species exhibit
stricter standards (Giulietti & Pirani 1988) caused by the
history of the region, such as migration routes and past
climate changes occurred in southeastern Brazil during the
Pleistocene, which promoted the isolation of species
(Giulietti et al . 1997).

Among the species found in the Park, 15 are of interest
for the conservation of PEIT, because five are endemic to
the Espinhaco mountain range and ten appear in the lists of
endangered species of the flora of Brazil and Minas Gerais
(Table 2). In areas of Campos Rupestres within the Park,
the species Chamaecrista dentata, with only two
populations, and Mimosa ourobrancoénsis, with a single
population, are noteworthy. In these forest formations,
many species have a very restricted distribution or are rare.

Senna pneumatica and Ormosia friburgensis are restricted
to the Upper Highland Forests, and Melanoxylon brauna
occurs in Submontane Forests. So far, only one population
of each of these species has been found. Dalbergia nigra
occurs in Lower Highlands and Submontane Forests with
two populations identified. Bionia bella grows in Lower
Highlands, Submontane and Upper Highland Forests, with
scarce populations scattered throughout the forest
formations. It is worth mentioning that the occurrence of all
these taxa is restricted to the Atlantic Forest domain.

The representatives of the genera Abarema, Bionia,
Chamaecrista, Inga, and Mimosa have ornamental
potential, whereas Dalbergia nigra and Melanoxylon
brauna have timber potential. Therefore, these results do
not only reinforce the important role of the PEIT in the
conservation of the flora in the southern Espinhaco Range,
but also highlight the existence of stocks of species
threatened by extinction or with potential for sustainable
use.

The presence of distinct and heterogeneous floras in
vegetational gradients makes the PEIT an area with high
biological diversity. Messias & Souza (2006) reported 80
species of Leguminosae for the PEIT. This study shows an
increase of 27.5% in the number of species within the park,
which demonstrates the importance of research involving
knowledge of biodiversity at the local scale.

Despite being a fully protected conservation unit,
difficulties of managing the park prevents effective species
protection and the vegetation of the PEIT is still subject to
different impacts by uncontrolled urban sprawl, frequent
fires, invasion of exotic species and firewood extraction
(Messias & Souza 2006). Within the park,

http://www.scielo.br/bn

it deserves attention, in the areas of Campo Rupestre, the
trails Calais and the water catchment in Serrinha, home to
endemic species of the Espinhaco, and in the Semideciduous
Forests, the upper highlands forests, home to most of the
forest species of the PEIT that are threatened with
extinction.

The findings of this study on the Leguminosae family
demonstrate the importance of conserving the vegetation of
the Itacolomi Range and the need for studies on other plant
families, with a view to the implementation of effective
protection policies for the forests and fields of the PEIT.
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Abstract - The Upper Paraguay River Basin is located in the center of South America and harbors one of the largest
wetland in the world, known as Pantanal. This floodplain is surrounded by uplands, which presently have most of their
area converted into pastures or monocultures, besides being poorly known scientifically. Also, most of these upland areas
are considered conservation priorities. Here we present a list of anuran species from a savanna-like area (municipality of
Camapua, state of Mato Grosso do Sul, Brazil) inserted in the uplands surrounding the Pantanal floodplain, in the Upper
Taquari River sub-basin, and evaluate the effectiveness of the sampling effort. Data were obtained through active searches
in 22 plots in aquatic habitats, during the rainy season (from December 2009 to April 2010). We found 26 species, in four
families. Although sampling effort was found to sufficiently represent the local anuran assemblage, future inventories in
this region should ideally include samplings during the dry and early rainy seasons, and include both active and passive
capturing methods.

Keywords: Amphibia, veredas, Upper Taquari River sub-basin, biological inventories, environmental degradation.

SUGALI J. L. M. M,; TERRA, J. S. E FERREIRA, V. L. Anuros de uma ameacada area de savana no oeste do
Brasil. Biota Neotropica. 14(1): €20134058. biotaneotropica.org.br/vi4ni/pt/abstract?inventory+bn00314012014

Resumo - A bacia do Alto Paraguai, localizada no centro da América do Sul, abriga uma das maiores areas
inundaveis do mundo, conhecida como Pantanal. Essa planicie alagavel é rodeada por planaltos, os quais possuem
grande parte de sua &rea convertida em pastagens ou monoculturas, além de serem pouco conhecidos
cientificamente. Além disso, a maioria das areas de planalto sdo consideradas prioritarias para a conservagao.
Apresentamos uma lista de espécies de anuros de uma area semelhante a savanas (municipio de Camapua, estado
de Mato Grosso do Sul, Brasil) inserida nos planaltos de entorno do Pantanal, na sub-bacia do Alto Taquari, e
avaliamos a efetividade do esforgo amostral. Os dados foram obtidos através de busca ativa em 22 parcelas em
ambientes aquaticos, durante a estacdo chuvosa (de Dezembro de 2009 a Abril de 2010). Encontramos 26 espécies,
em quatro familias. Apesar de considerarmos o esforgo amostral suficiente para representar da comunidade de
anuros local, sugerimos que futuros inventarios nessa regido contemplem a estagdo seca e inicio da chuvosa, bem
como o uso adicional de métodos passivos de captura.

Palavras-chave: Amphibia, veredas, sub-bacia do Alto Taquari, inventarios biolégicos, degradacdo ambiental.
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Introduction

The Upper Paraguay River basin, located in the center of
South America (Brazil, Paraguay and Bolivia), is an unique region
for harboring the sedimentary depression known as Pantanal, one
of the largest wetlands in the world (Harris et al. 2006). It is
formed by the Paraguay River and its tributaries, which have
headwaters in upland areas surrounding the floodplain (Harris et
al. 2006, Galdino & Vieira 2006). In the Brazilian part of the
Upper Paraguay River basin, the fauna and flora consist mainly of
species typical from the savanna-like Cerrado morphoclimatic
domain (sensu Ab'Saber 1977), with influence from Amazon
Forest in the northern region, Chaco in the southwestern region
and Atlantic Forest in the southern region (Silva et al. 2000, Harris
et al. 2006, Striissmann et al. 2011).

Most of the Pantanal is still covered by natural vegetation
(approximately 85%) since the flooding cycles hinder the
expansion of agriculture and livestock (WWF 2010). However,
more than half of the upland area around it was converted into
pastures or monocultures like cotton, soybean and sugar cane
(WWF 2010). One of the most degraded upland areas is the Upper
Taquari River sub-basin, with only 34.4% of the original
vegetation (WWF 2010). The removal of native vegetation causes
huge erosions due to the high soil fragility, besides silting streams
and rivers (Galdino & Vieira 2006). Most of the upland areas in
Upper Paraguay River basin (including the Upper Taquari River
sub-basin) are therefore considered priorities for conservation of
Brazilian biodiversity and require both urgent reduction of
environmental degradation and creation of conservation units
(MMA 2007).

Environmental degradation is the main cause of worldwide
biodiversity loss (Gibbons et al. 2000, Sala et al. 2000), which is
not different regarding amphibians (Alford & Richards 1999,
Young et al. 2001, Cushman 2006). In the new world, habitat loss
affects 89% of all threatened amphibian species and is about three
times more dominant than any other threat (Young et al. 2004).
Environmental degradation causes loss of breeding sites, shelter
and connectivity between aquatic habitats, leading to population
declines, local extinctions and changes in community structure
(Cushman 2006). In areas subjected to high levels of
environmental degradation, such as the Upper Taquari River sub-
basin, lots of data about natural history and distribution of anuran
species are lost before being recorded, which leads to urgent need
of field studies to record these information.

Most studies about anuran assemblages done in the Cerrado
ecorregion (sensu Olson et al. 2001) are concentrated in its
southeasternmost portion, with a lack of information about
assemblages in other regions (Diniz-Filho et al. 2006). Information
about the species richness and composition in the Upper Paraguay
River basin are scarce (Striissmann et al. 2000, Gordo & Campos
2003, 2005, Uetanabaro et al. 2006, 2007, Souza et al. 2010,
Pansonato et al. 2011), and records involving the Upper Taquari
River sub-basin (Striissmann et al. 2000, Uetanabaro et al. 2006)
are even rarer. At least 90 anuran species are estimated to occur in
the Upper Paraguay River basin, and new occurrences are
expected particularly in poorly known areas (Strissmann et al.
2011). Aiming at decreasing lack of knowledge on the anurofauna
in this watershed, we present a list of species from a Cerrado area
in the municipality of Camapua (state of Mato Grosso do Sul),
inserted in the Upper Taquari River sub-basin. To improve future
samplings, we also present an evaluation of the quality of the
sampling effort.

http://www.scielo.br/bn

Material and Methods

We sampled aquatic habitats in the surroundings of Pontinha
do Cocho (19°01°07” S, 53°53°44” W), a small village in the
municipality of Camapud, state of Mato Grosso do Sul, Brazil
(Figure 1). The sampled area ins located in the Upper Taquari
River sub-basin, which is part of the ecological corridor between
the Pantanal floodplain and important conservation units in the
Cerrado ecorregion (Emas National Park and Nascentes do
Taquari State Park) (MMA 2007; Figure 1). Local rainy season
lasts from October to March and the dry season, from May to
September, and average annual rainfall is 1506 mm (Soriano &
Galdino 2006). The predominant human activity is cattle ranching,
which requires large areas of pasture (Galdino & Vieira 2006).
The region presents phytophysiognomies ranging from forest to
savanna, including riparian forests, marshes and pasture areas
(Oliveira-Filho & Ratter 2002, WWF 2010). Despite the
predominance of degraded areas, there are fragments of riparian
forests and marshes without the direct influence of livestock.

Upper Taquan River sub-basin
o

Eemamnav border

Main Rivers

Figure 1. Map of the State of Mato Grosso do Sul, Brazil, with its location
in South America showed in the upper left corner. The ecoregions follow
the classification of Olson et al. (2001). The black triangle represents the
location of the sampled area, inserted in the Upper Taquari River sub-basin
(dashed line), which connects the Pantanal to important conservation units
in the Cerrado (indicated in red).

Figura 1. Mapa do estado de Mato Grosso do Sul, Brazil, com sua
localizagdo na América do Sul mostrada no canto superior esquerdo. As
ecorregides seguem a classificagdo de Olson et al. (2001). O tridngulo
preto representa a localizagdo da &rea amostrada, inserida na sub-bacia do
Alto Taquari (linha tracejada), a qual liga o Pantanal a importantes
unidades de conservagdo do Cerrado (indicadas em vermelho).

We sampled three types of aquatic habitats during the rainy
season: veredas, permanent lagoons and temporary ponds. Veredas
are marshy areas with slow running water, where groundwater
emerges and is common the presence of the Buriti palm (Mauritia
flexuosa L.f.) (Ribeiro & Walter 1998). Permanent lagoons are
large water bodies formed by impoundments of small streams or
veredas, while temporary ponds are natural depressions with
accumulated rainwater. We performed three consecutive field
samplings, all of them after the onset of the rains: from December
20 to 25, 2009; from January 23 to February 1, 2010; from March
15 to April 10, 2010. We sampled 18 points at veredas, two at
permanent lagoons and two at temporary ponds, totaling 22 points
(Table 1). Four were sampled in the first field sampling, five in the
second, and 13 in the third. Once at each point, immediately after
the nightfall (between 18 h 30 min and 19 h 30 min), two
researchers actively searched for anurans (visually and
acoustically; Crump & Scott 1994), for three hours on average.

http://dx.doi.org/10.1590/S1676-06034058
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Table 1. Geographic coordinates of the 22 sampled aquatic
habitats in the surroundings of Pontinha do Cocho village,
municipality of Camapua, state of Mato Grosso do Sul, Brazil.
Tabela 1. Coordenadas geograficas das 22 localidades amostradas
em trés tipos de ambientes aquaticos no entorno do vilarejo de
Pontinha do Cocho, municipio de Camapua, stato de Mato Grosso
do Sul, Brasil.

Sampled location

Geographic coordinates

Temporary pond 1
Temporary pond 2
Permanent lagoon 1

19° 2'12.78"S, 53°53'44.92"W
19°0'50.10"S, 53°51'32.91"W
19°0'52.38"S, 53°51'29.89"W

Permanent lagoon 2 19°1'31.02"S, 53°51'34.46"W

Vereda 1 19° 2'55.44"S, 53°53'46.17"W
Vereda 2 19°1'19.26"S, 53°50'28.88"W
Vereda 3 19°0'35.89"S, 53°51'40.38"W
Vereda 4 19°0'54.45"S, 53°51'26.07"W
Vereda 5 19° 3'14.97"S, 53°53'44.14"W
Vereda 6 19°1'15.08"S, 53°50'9.95"W
Vereda 7 19° 2'46.79"S, 53°53'51.03"W
Vereda 8 19° 5'68.58"S, 53°52'5.49"W
Vereda 9 19°0'9.90"S, 53°51'25.20"W
Vereda 10 19°0'28.35"S, 53°51'25.19"W
Vereda 11 19°1'38.70"S, 53°50'47.39"W
Vereda 12 19°1'38.16"S, 53°51'31.52"W
Vereda 13 19° 2'16.01"S, 53°49'54.23"W
Vereda 14 19°0'45.23"S, 53°52'3.19"W
Vereda 15 19°5'20.26"S, 53°52'43.50"W
Vereda 16 19°2'8.26"S, 53°50'23.04"W
Vereda 17 19°1'28.34"S, 53°51'30.82"W
Vereda 18 19°1'8.05"S, 53°50'32.78"W

We constructed a rarefaction curve based on the samples and
using the software EstimateS version 8.2.0 and 1000
randomizations (Colwell 2006). Rarefaction curves represent the
statistical expectation of species richness at different numbers of
individuals or samples (Gotelli & Colwell 2001). To evaluate the
effectiveness of our sampling effort, we generated a nonlinear
model from the rarefaction curve using the Clench equation:
Sn=a-n/(1+b-n) (Soberén & Llorente 1993). In this equation, n is
the number of samples or individuals, Sn is estimated richness with
n number of samples or individuals, and a and b are model
parameters which determine the increase of species and the shape
of the curve (Soberén & Llorente 1993), respectively. Then, we
estimated the percentage of total species estimated by the model
and calculated the tangent at the largest sample size of the
rarefaction curve (Jiménez-Valverde & Hortal 2003). The tangent
value represents the rate of species richness increase with higher
sampling effort, and if it is small (near 0.1; above 0.3 can be
considered high) few additional species are expected, even after
larger sampling efforts (Jiménez-Valverde & Hortal 2003). We
calculated the proportion of the maximum richness and the tangent
value using the a and b model parameters (Jiménez-Valverde &
Hortal 2003).

Voucher material of species that could not be correctly
identified at the field was deposited at the zoological collection of
Universidade Federal de Mato Grosso do Sul (ZUFMS AMP;
Appendix 1). Tissue samples and recorded vocalizations were also
deposited at ZUFMS (Appendix 2 and 3). License for collection
and transportation of animals (number 23112-1) was provided by
Instituto Chico Mendes de Conservagdo da Biodiversidade/Sistema
de  Autorizacdo e Informacdo  em Biodiversidade
(ICMBIo/SISBIO). Nomenclature follows Frost (2013).

http://dx.doi.org/10.1590/S1676-06034058

Results

We found 26 species in 13 genera and four families (Table 2,
Figure 2). The richest family was Hylidae (13 species), followed
by Leptodactylidae (11 species). Bufonidae and Microhylidae were
represented by only one species each. The rarefaction curve
(Figure 3) did not reach an asymptote, but the tangent on the larger
sample size was small (0.2). Moreover, the model estimates that
we recorded 78% of the richness estimated at the asymptote, which
can be considered a good sampling effort. Both the recorded
tangent value and richness proportion indicate a small increase in
species richness, with increasing sampling (Jiménez-Valverde &
Hortal 2003).

Table 2. Anuran families and species registered in the sampled
aquatic habitats in the surroundings of Pontinha do Cocho village,
municipality of Camapud, state of Mato Grosso do Sul, Brazil. PL:
permanent lagoon; TP: temporary pond; VE: vereda.

Tabela 2. Familias e espécies de anuros registrados nos corpos
d'dgua amostrados no entorno do vilarejo de Pontinha do Cocho,
municipio de Camapua, estado de Mato Grosso do Sul, Brasil. PL:
lagoa permamente; TP: poc¢a temporaria; VE: vereda.

Family/species PL TP VE

BUFONIDAE
Rhinella schneideri (Werner, 1894) X
HYLIDAE
Dendropsophus  elianeae  (Napoli &
Caramaschi, 2000) X
Dendropsophus jimi (Napoli & Caramaschi,
1999)
Dendropsophus nanus (Boulenger, 1889) X X
Dendropsophus minutus (Peters, 1872) X X
Hypsiboas albopunctatus (Spix, 1824)
Hypsiboas raniceps Cope, 1862 X X
Hypsiboas aff. geographicus
Hypsiboas punctatus (Schneider, 1799)
Phyllomedusa azurea Cope, 1862 X X
Pseudis platensis Gallardo, 1961 X
Scinax fuscovarius (Lutz, 1925) X
Scinax fuscomarginatus (Lutz, 1925) X
Trachycephalus typhonius (Linnaeus, 1758) X
LEPTODACTYLIDAE
Adenomera cf. diptyx (Boettger, 1885)
Eupemphix nattereri Steindachner, 1863 X X
Leptodactylus  furnarius Sazima &
Bokermann, 1978
Leptodactylus fuscus (Schneider, 1799)
Leptodactylus podicipinus (Cope, 1862) X
Leptodactylus latrans (Steffen, 1815)
Leptodactylus mystacinus (Burmeister, 1861)
Physalaemus albonotatus  (Steindachner,
1864) X
Physalemus cuvieri Fitzinger, 1826 X
Pseudopaludicola ternetzi Miranda-Ribeiro,
1937 X
Pseudopaludicola saltica (Cope, 1887) X
MICROHYLIDAE
Elachistocleis matogrosso Caramaschi, 2010 X

X X XXX XXXXXXX X

X X X X X
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Figure 2. Photographs of some anuran species registered in the surroundings of Pontinha do Cocho village, municipality of Camapua, Mato
Grosso do Sul state, Brazil. A) Dendropsophus elianeae; B) D. jimi; C) D. minutus; D) Hypsiboas albopunctatus; E) H. aff. geographicus; F) H.
punctatus; G) H. raniceps; H) Phyllomedusa azurea; 1) Scinax fuscomarginatus; J) Adenomera cf. diptyx; K) Physalaemus cuvieri; L)
Leptodactylus podicipinus; M) Leptodactylus furnarius; N) Pseudopaludicola ternetzi.

Figura 2. Fotografias de algumas espécies de anuros registradas no entorno do vilarejo de Pontinha do Cocho, municipio de Camapua, estado de
Mato Grosso do Sul, Brasil. A) Dendropsophus elianeae; B) D. jimi; C) D. minutus; D) Hypsiboas albopunctatus; E) H. aff. geographicus; F) H.
punctatus; G) H. raniceps; H) Phyllomedusa azurea; 1) Scinax fuscomarginatus; J) Adenomera cf. diptyx; K) Physalaemus cuvieri; L)
Leptodactylus podicipinus; M) Leptodactylus furnarius; N) Pseudopaludicola ternetzi.
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Figure 3. Rarefaction curve made for the 22 sampled points in the
municipality of Camapud, Mato Grosso do Sul state, Brazil. The
vertical bars indicate the upper and lower limits of the 95%
confidence interval.
Figura 3. Curva de rarefagdo feita para os 22 pontos amostrados
no municipio de Camapud, estado de Mato Grosso do Sul, Brasil.
As barras verticais indicam o limite superior e inferior do intervalo
de confianga de 95%.

Discussion

All species registered in this study have already been recorded
in the Upper Taquari River sub-basin (Strissmann et al. 2000) or
in nearby areas (Uetanabaro et al. 2006, Silva-Junior et al. 2009).
Four out of the 26 species found (Dendropsophus jimi, Hypsiboas
aff. geographicus, Leptodactylus furnarius and Pseudopaludicola
ternetzi) have been rarely recorded in Mato Grosso do Sul.
Dendropsophus jimi was recorded in the municipalities of
Chapaddo do Sul and Costa Rica (Uetanabaro et al. 2006).
Hypsiboas aff. geographicus was recorded in the municipality of
Coxim (Strissmann et al. 2000) and in Amolar mountain range,
municipality of Corumba (Gordo & Campos 2003, 2005). Our
record for this species extends its distribution to nearly 150 km
southeast of Coxim. Leptodactylus furnarius was recorded in the
municipalities of Costa Rica (Uetanabaro et al. 2006) and Sonora
(Silva-Junior et al. 2009). The record for P. ternetzi, confirmed by
bioacustic data (Pansonato, A., unpublished data), is the first one
for the species in Mato Grosso do Sul.

Phyllomedusa azurea and Pseudis paradoxa are classified as
"Data Deficient" among the categories of the International Union
for Conservation of Nature (IUCN) Red List (Angulo 2008a, b).
The remaining species (except for Hypsiboas aff. geographicus)
are classified as “Least Concern" (IUCN 2013). Hypsiboas aff.
geographicus probably represents an undescribed species, for
which few data are available (Strissmann et al. 2000, Gordo e
Campos 2005, Pansonato et al. 2011).

We did not sample during the dry season and early rainy
season, which probably decreased the possibilities of recording
some additional species expected for the region due to nearby
records and availability of reproductive habitats (such as
Hypsiboas lundii and species of the Rhinella granulosa group),

http://www.scielo.br/bn

mainly active during these periods (Strissmann et al. 2000,
Uetanabaro et al. 2006). Furthermore, active searches are not
efficient for sampling fossorial and criptozoic taxa (Crump &
Scott 1994), and probably more species with these habits would
have been recorded if we had used more than one sampling
method (e.g., active search + pitfall traps). This region also harbors
areas with mounds and rocky outcrops where associated species —
which do not occur in the aquatic habitats sampled — are expected
to be found (Striissmann et al. 2000, Uetanabaro et al. 2006).

Despite almost half of the species recorded during this study
present taxonomic problems (Adenomer cf. diptyx: Heyer 1984, De
la Riva 1996; Hypsiboas aff. geographicus: Duellman 1973) or
may represent species complexes due to great morphological,
bioacustic, chromosomal or genetic variation (Dendropsophus
nanus: Medeiros et al. 2003, Reichle et al. 2004; D. minutus:
Kaplan 1994, Hawkins et al. 2007; Hypsiboas punctatus: Napoli &
Cruz 2005; Scinax fuscovarius: Faivovich et al. 2005, Aquino et
al. 2010; S. fuscomarginatus: Cardoso & Pombal Jr. 2010, Pombal
Jr. et al. 2011; Leptodactylus fuscus: Heyer & Reid 2003,
Camargo et al. 2006; L. latrans: Gallardo 1964, De la Riva &
Maldonado 1999, Heyer et al. 2010a; L. mystacinus: Heyer et al.
2003, Heyer et al. 2010b; Physalaemus albonotatus: Aquino et al.
2004, Jansen et al. 2011), nomenclature changes depend on future
taxonomic revision. Well-resolved taxonomy and systematics are
assumptions to identify species at risk and to improve the current
knowledge about the diversity and distribution of species (Young
et al. 2001, Aleixo 2009). Species richness reported in many
inventories is underestimated due to cryptic species, which are
sometimes revealed by including non-morphological characters in
taxonomic analysis (Fouquet et al. 2007a, b). Although several
recent studies have revised problematic taxonomic groups in
Anura (e.g. Pseudopaludicola; Duarte et al. 2010, Favero et al.
2011, Pansonato et al. 2012, 2013), there are still many in need of
studies using integrative taxonomy, such as Adenomera and Scinax
(Heyer 1984, Kwet 2007, Zaracho & Hernando 2011, Nunes et al.
2012). Samplings in poorly known regions, such as that of the
present study, contribute to taxonomic and systematic revisions
with vouchers, vocalizations records, material for molecular
analysis and species distribution data.

An increase in the species list for the Upper Taquari River sub-
basin is expected following additional samplings, especially in
marsh or rocky outcrop areas, habitats not yet converted into
pastures or monocultures. We suggest that future inventories in
this region encompass both the dry and early rainy seasons and
involve passive capture methods (e.g. pitfall traps) in addition to
active searches. Despite the local environmental degradation and
the lack of biological knowledge, this particular watershed is an
important area for the conservation of Cerrado anuran assemblages
because it harbors species that are poorly known scientifically.
Furthermore, it is part of the ecological corridor between the
Pantanal floodplain and important conservation units in the
Cerrado (MMA 2007).

Acknowledgements

We thank to Fundacdo de Apoio ao Desenvolvimento do
Ensino, Ciéncia e Tecnologia do Estado de Mato Grosso do Sul
(FUNDECT no 0329/08) for the financial support; to José Tadachi
Sugai and Marisa Paschoal M. Sugai for allowing the sampling on
their property and for logistic support during the fieldwork.
J.L.M.M.S. and J.S.T. thank to CAPES and CNPq, respectively,
for scholarships. V.L.F. thanks CNPq for a research productivity
fellowship (307360/2009-1).

http://dx.doi.org/10.1590/S1676-06034058



http://www.scielo.br/bn
http://dx.doi.org/10.1590/S1676-06034058

Biota Neotrop., 14(1): €20134058, 2014

Sugai, J.L.M.M. et al.

References

AB’SABER, A.N. 1977. Os dominios morfoclimaticos na América do
Sul. USP/IGEOG, Séo Paulo, Geomorfologia 52:1-23.

ALEIXO, A. 2009. Conceitos de espécie e suas implicacles para a
conservacdo. Megadiversidade 5(1-2):87-95.

ALFORD, R.A. & RICHARDS, S.J. 1999. Global amphibian declines:
a problem in applied ecology. Ann. Rev. Ecol. Syst. 30:133-165.

ANGULO, A. 2008a. Pseudis platensis. In [IUCN 2013. IUCN Red
List of Threatened Species. Version 2013.2.
http://www.iucnredlist.org (ultimo acesso em 13/12/2013).

ANGULO, A. 2008b. Phyllomedusa azurea. In IUCN 2013. IUCN
Red List of Threatened Species. Version 2013.2.
http://www.iucnredlist.org (ultimo acesso em 13/12/2013).

AQUINO, L., REICHLE, S., SILVANO, D. & LANGONE, J. 2004.
Scinax fuscovarius. In IUCN 2013. IUCN Red List of Threatened
Species. Version 2013.2. http://www.iucnredlist.org (ultimo
acesso em 13/12/2013).

AQUINO, L., BASTOS, R., REICHLE, S., SILVANO, D., BALDO,
D. & LANGONE, J. 2010. Scinax fuscovarius. In [UCN 2013.
IUCN Red List of Threatened Species. Version 2013.2.
http://www.iucnredlist.org (ultimo acesso em 13/12/2013).

CAMARGO, A., DE SA, R.0. & HEYER, W.R. 2006. Phylogenetic
analyses of mtDNA sequences reveal three cryptic lineages in the
widespread neotropical frog Leptodactylus fuscus (Schneider,
1799) (Anura, Leptodactylidae). Biol. J. Linn. Soc. 87:325-341.

CARDOSO, M.W. & POMBAL-JUNIOR., J.P. 2010. A new species
of small Scinax Wagler, 1830 (Amphibia, Anura, Hylidae) of the
Scinax ruber clade from Cerrado of central Brazil. Amphibia-
Reptilia 31:411-418.

COLWELL, R.K. 2006. EstimateS: Statistical estimation of species
richness and shared species from samples. Version 8.

CRUMP, M.L. & SCOTT JR, N.J. 1994. Visual encounter surveys. In
Measuring and Monitoring Biological Diversity Standard Methods
for Amphibians (W. R. Heyer, M. A. Donnelly, R. W.
McDiarmid, L. A. C. Hayek & M. S. Foster, eds). Smithsonian
Institution Press, Washington, p.84-92.

CUSHMAN, S.A. 2006. Effects of habitat loss e fragmentation on
amphibians: a review e prospectus. Biol. Cons. 128:231-240.

DE LA RIVA, 1. 1996. The specific name of Adenomera (Anura:
Leptodactylidae) in the Paraguay River Basin.J. Herpetol.
30(4):556-558.

DE LA RIVA, I. & MALDONADO, M. 1999. First record of
Leptodactylus ocellatus (Lunnaeus, 1758) (Amphibia, Anura,
Leptodactylidae) in Bolivia and comments on related species.
Graellsia 55:193-197.

DINIZ-FILHO, JAF., BINI, LM, RANGEL, T.F.LVB,
CARVALHO, P., PINTO, M.P., COUTO, M.S.D.S. & BASTOS,
R.P. 2006. Conservation biogeography of anurans in Brazilian
Cerrado. Biodivers. Conserv. 16:997-1008.

http://www.scielo.br/bn

DUARTE, T.C., VEIGA-MENONCELLO, A.C.P., LIMA, JF.R,
STRUSSMANN, C., DEL-GRANDE, M.L., GIARETTA, AA,,
PEREIRA, E.G., ROSSA-FERES, D.C. & RECCO-PIMENTEL,
S.M. 2010. Chromosome analysis in Pseudopaludicola (Anura,
Leiuperidae), with description of sex chromosomes XX/XY in P.
saltica. Hereditas 147:43-52.

DUELLMAN, W.E. 1973. Frogs of the Hyla geographica group.
Copeia 1973(3):515-532.

FAIVOVICH, J.,, HADDAD, C.F.B., GARCIA, P.C.A,, FROST, D.R,,
CAMPBELL, J.A., WHEELER, W.C. 2005. Systematic review of
the frog family Hylidae, with special reference to Hylinae:
phylogenetic analysis and taxonomic revision. Bull. Am. Mus.
Nat. Hist. 294:1-240.

FAVERO, E.R., VEIGA-MENONCELLO, A.C.P., ROSSA-FERES,
D.C., STRUSSMANN, C., GIARETTA. A.A., ANDRADE, G.V.,
COLOMBO, P. & RECCO-PIMENTEL, S.M. 2011. Intrageneric
karyotypic variation in Pseudopaludicola (Anura: Leiuperidae)
and its taxonomic relatedness. Zool. Stud. 50(6):826-836.

FOUQUET A, GILLES, A., VENCES, M., MARTY, C., BLANC, M.
& GEMMELL, N.J. 2007a. Underestimation of species richness in
Neotropical frogs revealed by mtDNA analyses. PLoS ONE
2(10):e1109.

FOUQUET, A., VENCES, M., SALDUCCI, M.D., MEYER, A,
MARTY, C., BLANC, M. & GILLES, A. 2007b. Revealing
cryptic  diversity using molecular  phylogenetics and
phylogeography in frogs of the Scinax ruber and Rhinella
margaritifera species groups. Mol. Phylogenet. Evol. 43(2):567-
582.

FROST, D.R. 2013. Amphibian species of the world: an online
regerence. Version 5.6.
http://research.amnh.org/herpetology/amphibia/index.html (ultimo
acesso em 12/06/2013).

GALDINO, S. & VIEIRA, L.M.. 2006. A Bacia do Rio Taquari e seus
problemas ambientais e socioecondmicos. In Impactos ambientais
e socioecondmicos na Bacia do Rio Taquari — Pantanal (S.
Galdino, L.M. Vieira & L.A. Pellegrin, eds.). Embrapa Pantanal,
Corumba@, p.29-41.

GALLARDO, J.M. 1964. Consideraciones sobre Leptodactylus
ocellatus (L.) (Amphibia, Anura) y especies aliadas. Physis
24(68): 373-384.

GIBBONS, JW., SCOTT, D.E., RYAN, T.J., BUHLMANN, KA.,
TUBERVILLE, T.D., METTS, B.S., GRANDENE, J.L., MILLS,
T., LEIDEN, Y., POPPY, S. & WINNE, C.T. 2000. The global
decline of reptiles, deja-vu amphibians. Bioscience 50(8):653-667.

GORDO, M.; CAMPOS, Z. 2003. Listagem de anuros da Estacéo
Ecolégica Nhumirim e arredores, Pantanal Sul. Embrapa Pantanal,
Série Documentos 58:1-21.

GORDO, M. & CAMPQS, Z.M.S. 2005. Anuros das serras de entorno
do Pantanal Sul. Embrapa Pantanal, Série Documentos 78:1-21.

http:/dx.doi.org/10.1590/S1676-06034058



http://www.iucnredlist.org/
http://www.iucnredlist.org/
http://www.iucnredlist.org/
http://www.iucnredlist.org/
http://www.scielo.br/bn
http://dx.doi.org/10.1590/S1676-06034058

Biota Neotrop., 14(1): 20134058, 2014

Anurans in western Brazil

GOTELLI, N. & COLWELL, R.K. 2001. Quantifying biodiversity:
procedures and pitfalls in the measurement and comparison of
species richness. Ecol. Lett. 4:379-391.

HARRIS, M.B.; ARCANGELO, C.; PINTO, E.C.T.; CAMARGO, G;
RAMOS-NETO, M.B. e SILVA, S.M. 2006. Estimativa da perda
de cobertura vegetal original na Bacia do Alto Paraguai e Pantanal
brasileiro: ameacas e perspectivas. Natur. Conserv. 4(2):164-179.

HAWKINS, M.A., SITES, JW. & NOONA, B.P. 2007.
Dendropsophus minutus (Anura : Hylidae) of the Guiana Shield:
using DNA barcodes to assess identity and diversity. Zootaxa
1540:61-67.

HEYER, W.R. 1984. The systematic status of Adenomera griseigularis
Henle, with comments on systematic problems in the genus
Adenomera (Amphibia, Leptodactylidae). Amphibia-Reptilia 5:97-
100.

HEYER, MM. HEYER, W.R. SPEAR, S. & DE SA,
R.O. 2003. Leptodactylus ~ mystacinus (Burmeister).Cat. ~ Am.
Amph. Rept. 767: 1-9.

HEYER, W.R. & REID, Y.R. 2003. Does advertisement call variation
coincide with genetic variation in the genetically diverse frog
taxon currently known as Leptodactylus fuscus (Amphibia:
Leptodactylidae)? An. Acad. Bras. Ciénc. 75(1):39-54.

HEYER, W.R., LANGONE, J., LA MARCA, E., AZEVEDO-
RAMOS, C., DI TADA, |, BALDO, D. LAVILLA, E,
NORMAN, S., AQUINO, L. & HARDY, J. 2010a. Leptodactylus
latrans. In IUCN 2013. IUCN Red List of Threatened Species.
Version 2013.2. http://www.iucnredlist.org/ (ultimo acesso em
13/12/2013).

HEYER, W.R., SILVANO, D., REICHLE, S., LAVILLA, E. & DI
TADA, |. 2010b. Leptodactylus mystacinus. In [IUCN 2013. IUCN
Red List of Threatened Species. Version 2013.2. (ultimo acesso
em 13/12/2013).

IUCN. 2013.The [IUCN Red List of Threatened Species.
http://www.iucnredlist.org (ultimo acesso em 13/12/2013).

JANSEN, M., BLOCH, R., SCHULZE, A. & PFENNINGER,
M. 2011. Integrative inventory of Bolivia’s lowland anurans
reveals hidden diversity. Zool. Scrip. 40(6):567-583.

JIMENEZ-VALVERDE, A. & HORTAL, J. 2003. Las curvas de
acumulacion de especies y la necesidad de evaluar la calidad de los
inventarios bioldgicos. Rev. Ibér. Aracnol. 8:151-161.

KAPLAN, M. 1994. A new species of frog of the genus Hyla from the
Cordillera Oriental in northern Columbia with comments on the
taxonomy of Hyla minuta. J. Herpetol. 28(1):79-87.

KWET, A. 2007. Bioacoustic variation in the genus Adenomera in
southern Brazil, with revalidation of Leptodactylus nanus Mdller,
1922 (Anura: Leptodactylidae). Mus. Nat. kd. Berl. Zool. 83:56-
68.

MEDEIROS, L.R., ROSSA-FERES, D.C. & RECCO-PIMENTEL,
S.M. 2003. Chromosomal differentiation of Hyla nana and Hyla
sanborni  (Anura Hylidae) with a description of NOR
polymorphism in H nana. J. Hered. 94(2):149-154.

http://dx.doi.org/10.1590/S1676-06034058

MMA. 2007. Areas Prioritarias para Conservacdo, Uso Sustentavel e
Reparticdlo de Beneficios da Biodiversidade Brasileira:
Atualizacdo - Portaria MMA n°9, de 23 de janeiro de 2007.
Ministério do Meio Ambiente, Secretaria de Biodiversidade e
Florestas, Brasilia.

NAPOLI, M.F. & CRUZ, I.C.S. 2005. The advertisement call of Hyla
atlantica Caramaschi & Velosa, 1996, with considerations on its
taxonomic status (Amphibia, Anura, Hylidae). Arg. Mus. Nac. Rio
de Janeiro 63(2):283-288.

NUNES, I., KWET, A. & POMBAL-JUNIOR, J.P. 2012. Taxonomic
Revision of the Scinax alter Species Complex (Anura:
Hylidae). Copeia 2012(3): 554-569.

OLIVEIRA-FILHO, A.T. & RATTER, A. 2002. Vegetation
Physiognomies e Woody Flora of the Cerrado Biome. In The
Cerrados of Brazil: Ecology and Natural History of a Neotropical
Savanna (P.S. Oliveira & R.J. Marquis, eds.). Columbia
University Press, Nova York, p.91-120.

OLSON, D.M., DINERSTEIN, E., WIKRAMANAYAKE, E.D.,
BURGESS, N., POWELL, G.V.N.,, UNDERWOOD, E,
D’AMICO, J.A., STRAND, H.E., MORRISON, J.C., LOUCKS,
CJ.,, ALLNUTT, T.F., RICKETTS, T.H., KURA, Y.,
LAMOREUX, J.F., WETTENGEL, W.W., HEDAO, P. &
KASSEM, K.R. 2001. Terrestrial ecoregions of the world: a new
map of life on Earth. Bioscience 51(11):933-938.

PANSONATO, A, MOTT, T. & STRUSSMANN, C. 2011
Diversidade de anfibios anuros em uma area na porcéo noroeste do
Pantanal brasileiro. Biota Neotrop. 11(4):77-86
http://www.biotaneotropica.org.br/vl1n4/pt/abstract?article+bn01
711042011 (ultimo acesso em 12/06/2013).

PANSONATO, A., MORAIS, D.H., AVILA, RW., KAWASHITA-
RIBEIRO, R.A., STRUSSMANN, C. & MARTINS, L.A. 2012. A
new species of Pseudopaludicola Miranda-Ribeiro, 1926 (Anura:
Leiuperidae) from the state of Mato Grosso, Brazil, with
comments on the geographic distribution of Pseudopaludicola
canga Giaretta & Kokubum, 2003. Zootaxa 3523:49-58.

PANSONATO, A., STRUSSMANN, C., MUDREK, JR. &
MARTINS, ILA. 2013. Morphometric and bioacoustic data on
three species of Pseudopaludicola Miranda-Ribeiro, 1926 (Anura:
Leptodactylidae: Leiuperinae) described from Chapada dos
Guimardes, Mato Grosso, Brazil, with the revalidation of
Pseudopaludicola ameghini (Cope, 1887). Zootaxa 3620(1):147-
162.

POMBAL-JUNIOR., JP., BILATE, M. GAMBALE, PG,
SIGNORELLI, L. & BASTOS, R.P. 2011. A New Miniature
Treefrog of the Scinax ruber Clade from the Cerrado of Central
Brazil (Anura: Hylidae). Herpetologica 67(3):288-299.

REICHLE, S., AQUINO, L., COLLI, G., SILVANO, D., AZEVEDO-
RAMOS, C. & BASTOS, R. 2004. Dendropsophus nanus. In
IUCN 2013. IUCN Red List of Threatened Species. Version
2013.2. http://www.iucnredlist.org (ultimo acesso em 13/12/2013).

RIBEIRO, J.F. & WALTER, B.M.T. 1998. Fitofisionomias do bioma
Cerrado. In Cerrado: Ambiente e Flora (S.M. Sano & S.P.
Almeida, eds.). Embrapa Cerrado, Planaltina, p.89-166.

http://www.scielo.br/bn


http://www.iucnredlist.org/
http://www.iucnredlist.org/
http://dx.doi.org/10.1590/S1676-06034058
http://www.biotaneotropica.org.br/v11n4/pt/abstract?article+bn01711042011
http://www.biotaneotropica.org.br/v11n4/pt/abstract?article+bn01711042011
http://www.iucnredlist.org/
http://www.scielo.br/bn

Biota Neotrop., 14(1): €20134058, 2014

Sugai, J.L.M.M. et al.

SALA, O.E., CHAPIN, F.S.l, ARMESTO, JJ., BERLOW, E.,
BLOOMFIELD, J., DIRZO, R., HUBER-SANWALD, E.,
HUENNEKE, L.F., JACKSON, R.B., KINZIG, A., LEEMANS,
R., LODGE, D.M., MOONEY, H.A., OESTERHELD, M., POFF,
N.L., SYKES, M.T., WALKER, B.H., WALKER, M. & WALL,
D.H. 2000. Global biodiversity scenarios for the year 2100.
Science 287:1770-1774.

SILVA, M.P., MAURO, R., MOURAO, G. & COUTINHO, M. 2000.
Distribuigfo e quantificagdo de classes de vegetagdo do Pantanal
através de levantamento aéreo. Rev. Bras. Bot. 23(2):143-152.

SILVA-JUNIOR., N.J., CINTRA, C.E.D., SILVA, HJR., COSTA,
M.C., SOUZA, C.A., PACHECO-JUNIOR., A.A. & Gongalves,
F.A. 2009. Herpetofauna, Ponte de Pedra Hydroelectric Power
Plant, states of Mato Grosso and Mato Grosso do Sul, Brazil.
Check List 5(3):518-525.

SOBERON, J. & LLORENTE, J. 1993. The use of species
accumulation functions for the prediction of species richness.
Conserv. Biol. 7(3):480-488.

SORIANO, B.M.A. & GALDINO, S. 2006. Evolugdo da erosividade
das chuvas na bacia do Alto Taquari. In Impactos ambientais e
socioecondmicos na Bacia do Rio Taquari - Pantanal (S. Galdino,
L.M. Vieira & L.A. Pellegrin, eds.). Embrapa Pantanal, Corumba,
p.119-124.

SOUZA, F.L., UETANABARO, M., LANDGREF-FILHO, P.,
PIATTI, L. & PRADO, C.P.A. 2010. Herpetofauna, municipality
of Porto Murtinho, Chaco region, state of Mato Grosso do Sul,
Brazil. Check List 6(3):470-475.

STRUSSMANN, C., PRADO, C.P.A., UETANABARO, M. &
FERREIRA, V.L. 2000. Amphibians recorded during the
AquaRAP survey of localities in the southern Pantanal floodplains
e surrounding Cerrado, MS, Brasil. In Rapid assessment program,
bulletin of biological assessment. A biological assessment of the
aquatic ecosystems of the Pantanal, Mato Grosso do Sul, Brasil
(P. Willink et al. eds). Conservation International, Washington,
p.98-102.

http://dx.doi.org/10.1590/S1676-06034058

STRUSSMANN, C., PRADO, C.P.A, FERREIRA, VL. &
KAWASHITA RIBEIRO, R. 2011. Diversity, ecology,
management and conservation of amphibians and reptiles of the
Brazilian Pantanal: a review. In: The Pantanal: Ecology,
biodiversity ad sustainable management of a large neotropical
seasonal wetland (W.J. Junk, C.J. Da Silva & K.M. Wantzen
eds.). Pensoft Publishers. Sofia-Moscow. p.497-521.

UETANABARO, M.O., GUIMARAES, L.D., BEDA, AF., FILHO,
P.L., PRADO, C.P.A,, BASTOS, R.P. & AVILA, R.W. 2006.
Inventario da Herpetofauna no complexo Aporé-Sucurui. In
Biodiversidade do Complexo Aporé-Sucurui — Subsidios a
Conservagdo e Manejo do bioma Cerrado (Pagotto, T.C.S. e
Souza, P.S. eds.). Campo Grande, Editora UFMS. p129-142.

UETANABARO, M., SOUZA, F.L., LANDGREF-FILHO, P., BEDA,
AF. & BRANDAO, R.A. 2007. Anfibios e répteis do Parque
Nacional da Serra da Bodoquena, Mato Grosso do Sul, Brasil.
Biota Neotrop. 7(3):279-289
http://www.biotaneotropica.org.br/v7n3/pt/abstract?inventory+
bn01207032007 (ultimo acesso em 12/06/2013).

WWF — WORLD WILDLIFE FUND. 2010. Monitoramento das
alteracBes da cobertura vegetal e uso do solo na Bacia do Alto
Paraguai. Disponivel em:
http://www.wwf.org.br/informacoes/bliblioteca/?25181/Monitora
mento-das-alteracoes-dacobertura-veget al.-e-uso-do-solo-na-
Bacia-do-Alto-Paraguai (ultimo acesso em 13/12/2013).

YOUNG, B.E., LIPS, K.R.,, REASER, J.K., IBANES, R., SALAS,
AW., CEDENO, JR., COLOMA, LA, RON, S., MARCA, E.,
MEYER, J.R., MUNOZ, A., BOLANOS, F., CHAVES, G. &
ROMO, D. 2001. Population declines and priorities for amphibian
conservation in Latin America. Conserv. Biol. 15(5): 1213-1223.

YOUNG B.E., STUART, S.N., CHANSON, JS., COX, NA. &
BOUCHER, T.M. 2004. Disappearing Jewels: The Status of New
World Amphibians. Natureserve, Arlington.

ZARACHO, V.H. & HERNANDO, A.B. 2011. The karyotype of
Adenomera diptyx (Boettger 1885) (Anura, Leptodactylidae) from
northeastern Argentina. Genet. Mol. Biol. 34(1):84-87.

Received: 13/07/2013
Revised:17/12/2013
Accepted: 10/01/2014

http://www.scielo.br/bn


http://www.biotaneotropica.org.br/v7n3/pt/abstract?inventory+%20bn01207032007
http://www.biotaneotropica.org.br/v7n3/pt/abstract?inventory+%20bn01207032007
http://www.wwf.org.br/informacoes/bliblioteca/?25181/Monitoramento-das-alteracoes-dacobertura-veget%20al.-e-uso-do-solo-na-Bacia-do-Alto-Paraguai%20
http://www.wwf.org.br/informacoes/bliblioteca/?25181/Monitoramento-das-alteracoes-dacobertura-veget%20al.-e-uso-do-solo-na-Bacia-do-Alto-Paraguai%20
http://www.wwf.org.br/informacoes/bliblioteca/?25181/Monitoramento-das-alteracoes-dacobertura-veget%20al.-e-uso-do-solo-na-Bacia-do-Alto-Paraguai%20
http://dx.doi.org/10.1590/S1676-06034058
http://www.scielo.br/bn

Biota Neotrop., 14(1): €20134058, 2014
Anurans in western Brazil

Appendix 1. List of vouchers collected in the municipality of Camapud (Mato Grosso do Sul state, Brazil) and deposited at the zoological

collection of Universidade Federal de Mato Grosso do Sul - UFMS.
Apéndice 1. Lista do material testemunho coletado no municipio de Camapud (estado de Mato Grosso do Sul, Brasil) e depositados na

colecdo zooldgica da Universidade Federal de Mato Grosso do Sul - UFMS.

Species Collection number
Adenomera cf. diptyx ZUFMS AMP02669
Dendropsophus jimi ZUFMS AMP2659
Dendropsophus elianeae ZUFMS AMP2660
Hypsiboas aff. geographicus ZUFMS AMP2642 - 02646, 02652
Hypsiboas albopunctatus ZUFMS AMP2665 - 2668
Leptodactylus furnarius ZUFMS AMP2661 - 2664
Pseudopaludicola ternetzi ZUFMS AMP2653 - 2657

Appendix 2. List of anuran sample tissue collected in the municipality of Camapud (Mato Grosso do Sul state, Brazil) and deposited at the
zoological collection of Universidade Federal de Mato Grosso do Sul - UFMS.

Apéndice 2. Lista de amostra de tecido de anuros coletada no municipio de Camapua (estado de Mato Grosso do Sul, Brasil) e
depositados na cole¢do zooldgica da Universidade Federal de Mato Grosso do Sul - UFMS.

Species Collection number
Pseudopaludicola ternetzi ZUFMS AMP3408 - 3414
Pseudopaludicola cf. saltica ZUFMS AMP3415 - 3416

Appendix 3. List of anuran vocalizations recorded in the municipality of Camapud (Mato Grosso do Sul state, Brazil) and deposited at the

zoological collection of Universidade Federal de Mato Grosso do Sul - UFMS.
Apéndice 3. Lista de vocalizagGes de anuros gravadas no municipio de Camapud (estado de Mato Grosso do Sul, Brasil) e depositados na

colecdo zooldgica da Universidade Federal de Mato Grosso do Sul - UFMS.

Species Collection number
Hypsiboas punctatus ZUFMS D0001
Leptodactylus furnarius ZUFMS D0002
Pseudopaludicola ternetzi ZUFMS D0003 - 5
Scinax fuscomarginatus ZUFMS D0006
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