Similaridade ecoldgica em comunidades de girinos (Amphibia, Anura): o papel de
componentes histéricos (filogenéticos) e contemporaneos (ecolégicos)

Vitor Hugo Mendonga do Prado

Resumo

Uma limitagdo nos estudos em ecologia de
comunidades € a interpretacdo dos processos com base
apenas em mecanismos contemporaneos, pois muitos
padrdes podem ser explicados com base nas linhagens
evolutivas da comunidade. O objetivo deste estudo foi
investigar a influéncia do parentesco nos padrdes de
uso de recursos (microhabitat e alimento) para 0s
girinos de duas comunidades. Para isso, foi
determinada a similaridade no uso de micro-habitat e
na dieta e aplicada a metodologia filogenética para
caracteres orais e do condrocranio dos girinos de 19
espécies da regido noroeste do estado de S&o Paulo. As
amostragens foram mensais, entre outubro de 2003 e
maio de 2004, completando uma estacdo chuvosa.
Para a obtengdo das relacBes de parentesco entre as
espécies, caracteres orais e do condrocranio foram
analisados pela metodologia filogenética. Como grupo
externo, foram utilizados girinos de Discoglossidae.
Os dados de uso de recursos foram analisados em uma
escala mais detalhada e em outra mais ampla. A
analise historica foi realizada plotando os dados de uso
de recursos sobre o cladograma, representando as
relagbes de parentesco entre as espécies. A escala
utilizada para descricdo do uso de micro-habitat
influenciou o resultado obtido. Numa escala de mais
detalhada foram evidenciadas variagdo intra-especifica
e no padrdo geral das duas comunidades, de acordo
com as dimensbes do corpo d’agua: 0s girinos
ocuparam regifes mais profundas e distantes da
margem na poga permanente, e essa ocupacgdo pode
estar relacionada com as maiores dimensfes desta
poca. JA o panorama resultante da analise efetuada
para girinos de 19 espécies numa escala mais ampla é
muito diferente: os girinos de “leptodactilideos”
presentemente estudados mantiveram o padrdo
plesiomorfico de Neobatrachia, indicando uma histdria
evolutiva conservativa, enquanto os girinos de
“hilideos” divergiram no uso de micro-habitat. Os
agrupamentos  evidenciados pela andlise de
similaridade foram constituidos basicamente por (1)
espécies pouco abundantes, permitindo a coexisténcia
de espécies com alta sobreposicdo de nicho; (2)
espécies de guildas ecomorfoldgicas distintas, que
partilharam a posicdo na coluna d’agua; e (3) espécies
de leptodactilideos, consideradas menos flexiveis no
uso de micro-habitat. A dieta dos girinos foi composta
preponderantemente por microalgas. Os girinos de
todas as espécies ingeriram  principalmente
diatomaceas e Trachellomonas, exceto o0s de

Dendropsophus nanus na poga temporéaria que, além
destes dois itens, ingeriu Spyrogira, e 0s de Scinax
fuscovarius que, na poca permanente, ingeriram
preponderantemente Coelastrum e Dictyosphaerium.
Na poca temporéria, foram encontrados dois grupos:
girinos que se alimentaram principalmente de
diatomaceas e girinos que se alimentaram
principalmente de Trachellomonas. Na poga
permanente, ndo foi encontrado nenhum agrupamento,
ja que todos os pares de espécies apresentaram baixa
similaridade. A partilha alimentar foi quantitativa ao
invés de qualitativa, e considerada tdo importante
guanto a partilha de micro-habitat na estruturacao das
comunidades estudadas. As 19 espécies estudadas
formaram um clado monofilético: ((((Elachistocleis
bicolor + Elachistocleis sp.) + Dendropsophus nanus)
+ D. minutus) + (((Scinax aff. similis + S.fuscovarius)
+ S. fuscomarginatus) + ((Hypsiboas
albopunctatus+H. raniceps) + (Trachycephalus
venulosus + (Leptodactylus labyrinthicus + (L. fuscus
+ (Leptodactylus cf. ocellatus + L. podicipinus))) +
(Bufo schneideri + (Eupemphix nattereri +
(Physalaemus fuscomaculatus + (P. centralis + P.
cuvieri)))))))). A analise filogenética evidenciou o
parafiletismo de Hylidae e Leptodactylidae e o
monofiletismo de cinco dos seis géneros com mais de
uma espécie, analisados no presente estudo. A andlise
histérica do uso de recursos evidencia que as
comunidades estudadas sdo constituidas por grupos de
espécies com diferentes histérias evolutivas: o uso de
recursos pelos “leptodactilideos” mantém o padréo
plesiomdrfico de Neobatrachia, tanto para micro-
habitat quanto para dieta, indicando uma histdria
evolutiva conservativa. J& os “hilideos” apresentaram
grande diversificacdo no uso de recursos, entretanto,
as espécies congenéricas dos clados terminais foram
conservativas no uso de micro-habitat. Aparentemente,
espécies proximas e grupos de espécies de géneros
diferentes sofreram processos evolutivos distintos:
espécies de mesmo género sofreram historia evolutiva
conservativa, enquanto que houve diversificacdo no
uso de recursos associada com a grande diversidade
morfolégica dos girinos de “hilideos” de diferentes
géneros. No entanto, como Hylidae ndo foi
monofilético no presente estudo, duas hipoteses
podem ser propostas: Hylidae €é um grupo
monofilético que apresentou grande irradiacdo
adaptativa ou na verdade trata-se de um agrupamento
artificial, representando diferentes histdrias evolutivas.
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Polissacarideos Extracelulares e Atividade Enzimatica das Glicosidases no Reservatério de
Barra Bonita, SP, Brasil

Vanessa Colombo

Resumo

A liberacdo de polissacarideos extracelulares pode
ocorrer a partir de células saudaveis e ativas e tem sido
demonstrado ser uma importante fonte de carbono
para as bactérias. Em ambientes eutréficos onde
grandes floragbes sdo formadas por eficientes
produtores de polissacarideos extracelulares como
Microcystis aeruginosa e Anabaena spiroides estes
substratos organicos podem, por exemplo, suportar o
crescimento bacteriano plancténico. O objetivo deste
estudo foi avaliar a atividade glicolitica extracelular
durante o ciclo sazonal e os possiveis ajustes das
enzimas correspondentes em resposta a variacdes dos
polissacarideos do Reservatério de Barra Bonita. A
maioria das enzimas exibiu uma diminui¢do
significativa durante a estacdo seca (abril a setembro).
O contetdo de carboidratos totais dissolvidos variou
de 0,5 a 6,83 mg L™ e foi composto principalmente de
polissacarideos (92%). A comunidade fitoplanctonica
mostrou uma sucessdo evidente com cianobactérias
dominando durante a estacdo chuvosa (principalmente
Microcystis sp, M. aeruginosa e Anabaena spiroides)
enquanto que as diatomaceas (principalmente
Aulacoseira granulata) e criptoficeas (Cryptomonas
sp) estiveram presentes em maiores densidades
durante a estacdo seca. Quatro floracbes foram
verificadas durante o periodo experimental e, apos
cada floragdo a liberacdo de carboidratos combinados
foi seguida por elevadas atividades enzimaticas, dessa
forma a producdo de enzimas extracelulares pelos
microorganismos microheterotroficos esteve
relacionada ao influxo de matéria organica polimérica.
Mesmo a composi¢do dos monossacarideos das
amostras do reservatorio apés cada floracéo aproxima-
se da composicdo do polissacarideo extracelular da
populacdo fitoplancténica dominante. Também foram
realizados  experimentos de degradacdo do
polissacarideo proveniente de Barra Bonita e do
polissacarideo extracelular produzido por organismos
dominantes do fitoplancton (A. granulata e M.
aeruginosa) em laboratorio que confirmaram a
interpretacdo dos dados obtidos em campo.
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Influéncia de praticas de manejo de solo sobre os macroinvertebrados aquaticos de
corregos: énfase para o cultivo de cana-de-agUcar em areas adjacentes

Juliano José Corbi

Resumo

O processo de expansdo agricola do Brasil
caracterizou-se pela falta de planejamento e
consequente  destruicdo dos recursos naturais,
particularmente das florestas. Ao longo da histdria do
pais, a cobertura florestal nativa foi sendo
fragmentada, cedendo espaco para as culturas
agricolas, principalmente a cana-de-aglicar e as
pastagens. No Estado de Sdo Paulo, a cultura de cana-
de-aclcar tem se expandido significativamente nos
altimos anos, sendo este o maior produtor nacional,
com uma producdo anual de 200x10° toneladas e
ocupando uma area de 2,5x10° hectares. A aplicago e
uso de herbicidas e fertilizantes durante os diferentes
estagios de plantio da cana-de-aglcar, aliados ao
problema da devastacdo das matas ciliares, tem
acarretado em diferentes graus, impactos sobre 0s
recursos hidricos das areas adjacentes a essas
plantacdes, na forma de impactos difusos do setor
agroindustrial. Este estudo teve como objetivo avaliar
a influéncia da atividade agricola sobre a estrutura da
comunidade de macroinvertebrados aquaticos de
cérregos localizados em &reas sob diferentes manejos
de solo, com énfase especial em &reas com cultivo de
cana-de-agUcar. Foram selecionados para o estudo 11
cérregos (5 em areas de cana-de-agucar, 2 em areas de
pastagem e 4 em areas preservadas, sem atividade
agricola). As coletas da fauna, do sedimento e da agua,
foram realizadas em trés ocasifes: marco/abril de
2002; junho/julho/agosto de 2002;
outubro/novembro/2002. No total foram coletadas,
pelo método de varredura, 33 amostras: 15 nos
clrregos de &reas com cana-de-aglcar, 6 em areas de
pastagem e 12 em cOrregos de areas com mata ciliar.
As concentracBes de oxigénio dissolvido foram
menores nos cérregos situados em areas abertas (sem
mata ciliar) se comparados com 0s cOrregos situados
em areas preservadas. As concentragdes dos metais
Cu, Fe, Cd, Zn, Mn, Cr e Ni, foram mais elevadas no
sedimento dos cérregos com atividade canavieira, com
diferencas significativas para os metais Cu e Zn. Os
clrregos situados em éareas adjacentes a atividade
canavieira também apresentaram as  maiores
concentracdes e ocorréncias dos 15 compostos
organoclorados analisados. Da fauna coletada foram
analisados, no total, 3365 exemplares pertencentes a
54 taxons de Chironomidae e 42 téxons de outros
grupos. Os cérregos situados em areas com cultivo de
cana-de-agUcar e pastagem (areas abertas) foram os
que apresentaram menor riqueza de tdxons e maior

porcentagem de Chironomidae (78% da fauna total).
Os corregos situados em é&reas com mata ciliar
apresentaram uma rica fauna aquética com menor
participagdo de Chironomidae (60% da fauna). As
caracteristicas comunitarias e as métricas de avaliagdo
aplicadas aos conjuntos faunisticos dos varios corpos
d’ agua apontaram, no geral, maiores valores de
riqueza, diversidade e indices bidticos para os corregos
localizados em éareas protegidas por mata ciliar, ao
contrario dos demais cérregos situados nas areas de
cana-de-acucar e de pastagem. Os resultados deste
estudo indicaram que a auséncia das matas ciliares
parece ter sido o principal fator determinante na
estruturacdo da fauna de macroinvertebrados aquéticos
dos cérregos. A retirada dessa cobertura vegetal nos
cérregos localizados proximos as areas agricolas sem
duvida determina um impacto ambiental que resulta no
empobrecimento faunistico e tornam evidente a
necessidade, em curto prazo, de politicas ambientais
adequadas que resultem em um manejo adequado dos
recursos hidricos dessa regido e na recuperacao desses
sistemas.
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Padrdes dinamicos de transporte e migracéo do zooplancton, com énfase nos
Decapoda plancténicos, da Barra de Catuama, Pernambuco, Brasil

Mauro de Melo Janior

Resumo

Estudos sobre o fluxo de zooplancton entre o Canal de
Santa Cruz (CSC) — a partir da Barra de Catuama —e a
plataforma costeira adjacente (PCA) foram feitos com
0 objetivo de quantificar essa troca e definir os
mecanismos de transporte e migracdo dos Decapoda
planctdnicos. As coletas foram realizadas durante as
marés de sizigia (05 e 06/08/2001) e de quadratura (11
e 12/08/2001), em intervalos de 3 horas, num periodo
de 15 horas para a maré de sizigia (n = 32 amostras) e
de 24 horas para a maré de quadratura (n = 56
amostras). As amostras foram coletadas em trés
estacOes fixas (Estagbes Meio ou Convergéncia,
Continente e llha) e em trés niveis de profundidades
(superficie, meio e fundo). Com o auxilio de uma
bomba de succdo, a agua foi filtrada com rede de
plancton (300 um), durante 3 a 5 minutos. Logo apdés a
filtragem, o material foi fixado com formol a 4%,
neutralizado com bdérax. Simultaneamente as coletas
bioldgicas, foram feitas medi¢bes de velocidade e
direcdo de corrente, através de um perfilador acustico
de corrente (ADCP), além de temperatura, salinidade e
oxigénio dissolvido. Em laboratério, as amostras
foram pesadas, em balanca de precisdo, para
determinacdo da biomassa sestonica através do peso
Umido. Para a analise dos organismos, cada amostra
foi totalmente analisada em estereomicroscopio. A
Barra de Catuama apresentou uma grande
variabilidade nos dados de biomassa sestbnica e
zooplancton, com valores relativamente elevados,
sobretudo durante a sizigia. O transporte instantaneo

médio da biomassa foi de 98.10+75.92 mg.m s ,

durante a sizigia, e de 31.46+26.52 mg.m z.s 1, durante
a quadratura. Os maiores picos de transporte de
biomassa estiveram associados a grandes densidades
de Brachyura, Calanoida e Sergestoida. Quanto ao
transporte médio de organismos, os valores foram de
831.47+1192.53 org.m?2.s?, durante a sizigia, e de
342.33+445.80 org.m?s?, durante a quadratura. Os
maiores valores de transporte de biomassa e
organismos foram observados durante o periodo
noturno (enchente e vazante). Os fluxos de importacéo
e exportagio ndo  apresentaram  diferencas
significativas  (p>0,05), sugerindo que em
determinados periodos os valores podem possuir uma
mesma ordem de magnitude. Provavelmente, estes
dados podem ser em decorréncia da forte influéncia
marinha existente na &rea estudada, ocorréncia de
frentes estuarinas dentro do CSC, época de baixa

liberacdo de larvas e forte impacto de peixes
planctivoros sobre o meroplancton. A analise
estatistica mostrou acimulos significativos de
zooplancton nas zonas de convergéncia apenas durante
0 periodo diurno (p<0,05), considerando as trés
estacdes, refletindo que durante a noite, além das
zonas de convergéncia, alguns taxa utilizam outros
mecanismos de transporte. Foram identificados 29
taxa de Decapoda planctdnicos, destacando-se 0s
estagios iniciais de Lucifer faxoni, Acetes americanus,
Pinnixa spp., Ocypodidae Morfotipo A, Uca spp.,
Petrolisthes armatus, Upogebia spp. e Alpheidae. A
maior parte dos taxa registrados possui migracdo
vertical em sincronia com as fases de maré e o
fotoperiodo. O CSC atua, provavelmente, como area
de reproducdo para 0s Sergestoida, ja que foi
detectado um importante fluxo (tanto de importagéo
guanto de exportacdo), de todos os estdgios de
desenvolvimento deste grupo. A funcdo dos estuérios
tropicais como fonte de larvas de Decapoda do CSC
para areas costeiras foi confirmada no presente estudo.
Os dados apresentados mostram que larvas de
Decapoda séo exportadas do CSC para a PCA, mas o
elevado nimero de estagios iniciais em grande parte
dos taxa identificados sugere que o desenvolvimento
destas espécies ocorre na regido proxima a Barra de
Catuama.
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Artréopodes associados as carcacas de pequenos roedores expostas em area de formacao
vegetal secundaria no municipio de Campinas, SP

Thiago de Carvalho Moretti

Resumo

Embora estudos do destino post-mortem de cadaveres
humanos sejam de interesse forense, e na natureza
grandes animais se tornem disponiveis a colonizagdo
por insetos logo apés a morte, o destino do vasto
numero de carcacas de animais pequenos em alguns
habitats, bem como os pardmetros que conduzem este
processo, ainda sdo pouco estudados. Em vista deste
quadro, foram conduzidos estudos sobre a
decomposicdo de carcagas de pequenos roedores em
uma area de vegetacdo secundaria dentro do campus
da Universidade Estadual de Campinas - UNICAMP
(22°49°15°’S, 47°04°08°’W) na cidade de Campinas —
SP (Brasil), de agosto de 2003 a junho de 2004, para
analisar a composicdo da fauna de invertebrados que
visitam e colonizam os cadaveres. Quatro carcacas de
camundongo de laboratério (Mus musculus) e quatro
carcacas de rato (Rattus norvegicus) foram expostas
em cada estacdo, durante o0 periodo acima
estabelecido. As carcacas foram acondicionadas em
aparato adequado para coleta de insetos imaturos e
adultos. No curso da decomposi¢do das 32 carcacas,
foram coletados 6514 exemplares (820 adultos e 5694
imaturos) de 53 espécies de artropodes pertencentes as
familias Sarcophagidae, Calliphoridae, Muscidae,
Fanniidae, Syrphidae, Richardiidae, Sepsidae,
Micropezidae, Otitidae, Drosophilidae, Phoridae,
Dolichopodidae, Anthomyiidae, Asilidae e
Lauxaniidae (Diptera), Formicidae, Ichneumonidae,
Encyrtidae e Apidae (Hymenoptera), Staphylinidae
(Coleoptera) e Gonyleptidae (Opiliones). As espécies
colonizadoras mais abundantes foram Lucilia eximia
(Wiedemann, 1819) (Diptera: Calliphoridae), bem
como as espécies de Sarcophagidae Peckia
(Pattonella) intermutans (Walker, 1861) e Sarcophaga
(Liopygia) ruficornis (Fabricius, 1794), as quais sdo
raramente vistas criando-se em carcacas de grandes
animais. Este comportamento pode sugerir uma
especializacdo destas espécies em colonizar carcacas
pequenas, possivelmente como estratégia de escape a
competicdo com outras espécies de dipteros
necrdfagos em carcacgas de grandes animais.
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Abstract
Dias, C.O and Bonecker, S.L.C. Occurrence of Euchaeta paraconcinna Fleminger, 1957 (Crustacea, Copepoda, Calanoida)

in a coastal area of Bahia State, northeastern Brazil. Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://
www.biotaneotropica.org.br/von3/pt/abstract?article+bn02406032006 ISSN 1676-0611

The calanoid copepod Euchaeta paraconcinna Fleminger, 1957 is reported from Camamu Bay, state of Bahia, north-
eastern Brazil (14°02°49"S; 38°52°58"W). Three females were collected by vertical hauls with a plankton net of 200 um mesh
size. This is a new record for this species in northeastern Brazil.

Key words: Copepoda, new occurrence, Euchaeta paraconcinna, Southwest Atlantic

Resumo

Dias, C.O and Bonecker, S.L.C. Ocorréncia de Euchaeta paraconcinna Fleminger, 1957 (Crustacea, Copepoda, Calanoida)
em uma regido costeira do estado da Bahia, Nordeste do Brasil. Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://
www.biotaneotropica.org.br/von3/pt/abstract?article+bn02406032006 ISSN 1676-0611

Uma nova ocorréncia para o copépode Calanoida Euchaeta paraconcinna Fleminger, 1957 foi registrada na regiao
costeira da baia de Camamu, estado da Bahia, Nordeste do Brasil (14°02°49"S; 38°52°58"W). Trés fémeas foram coletadas em
arrastos verticais, com rede de plancton, de 200 um de malha. Este registro revela uma nova ocorréncia desta espécie no
Nordeste do Brasil.

Palavras-chave: Copepoda, nova ocorréncia, Euchaeta paraconcinna, Atlantico sudoeste
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Introduction

Euchaeta paraconcinna Fleminger, 1957 was origi-
nally described from specimens obtained in Onslow Bay,
North Carolina, and the Gulf of Mexico, and has subse-
quently been recorded from the Gulf of Guinea along the
coast from Sierra Leone to Angola (Vervoort 1963) and the
Caribbean Sea (Park 1975). In Brazil, the only citation of
this species is from northern Brazil, by Yoneda (1999).
Montu & Gloeden (1998) did not include this record in
their revision of the Calanoida. Data on the biology of E.
paraconcinna indicate its tropical-subtropical distribution
and mesopelagic habit (Bradford-Grieve et al. 1999, Lopez-
Salgado et al. 2000). This study reports the occurrence of
E. paraconcinna in a coastal area of northeastern Brazil
(Camamu, state of Bahia).

Material and Methods

The biological material examined was obtained as part
of a project to study the copepod fauna off northeastern
Brazil. The zooplankton program was carried out at several
sites along the coast of Bahia, during January and August
2004. The sites were located between Garapua (13°48°S;
38°91’W) and the Marat peninsula (14°10°S; 39°W) in the
adjacent internal shelf near Camamu Bay, at stations shal-
lower than 50 m.
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Figure 1: Map of the study area indicating the sampling stations.
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The zooplankton samples were collected during the
day, by vertical hauls with a conical net of mesh size 200 pm
and mouth diameter 60 cm, fitted with a calibrated flowme-
ter. Samples were preserved in 4% buffered formalin. Sam-
pling was carried out from August 26 to 28, 2004. The sample
that contained E. paraconcinna was taken at 30 m depth
(14°02°49"S; 38°52°58"W).

Results and Discussion

The specimens were collected during the dry sea-
son; water temperature was 26.3°C at the surface and 25.1°C
near the bottom. Salinity was 35.3 at the surface and 35.9
near the bottom.

A total of three female copepods (2 ovigerous fe-
males) belonging to the species E. paraconcinna were
collected. Their total body lengths were 2.65 to 2.84 mm,
measured in dorsal view from the anterior end of the cepha-
lic somite to the posterior margin of the anal somite. The
total length of the specimens is larger than reported by
Park (1995), who found specimens with lengths from 2.38
t02.56 mm.

The continental shelf off the state of Bahia, on the
northeastern coast of Brazil, is one of the locations on the
Brazilian coast with the fewest works published on the es-
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tuarine and coastal zooplankton communities (Bonecker
1995, Neumann-Leitdo 1994/1995). E. paraconcinna is prob-
ably a normal, although rare, member of the local coastal
zooplankton community, and has not been recorded previ-
ously because of the lack of adequate surveys. The cope-
pod fauna of this region is similar to that found in the Gulf of
Guinea (Binet & Dessier 1971), and the occurrence of E.
paraconcinna in both areas reflects this similarity. This new
find significantly extends its known distribution area in South
America. This is only the second record in Brazilian waters;
the species was previously recorded in the north of Brazil
(State of Maranhao).

The three females were deposited in the copepod
collection of the Integrated Zooplankton and
Ichthyoplankton Laboratory (LIZI) of the Federal Univer-
sity of Rio de Janeiro (DZUFRJ 3244).
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Abstract

Marecati, C.R.; Oliveira, J.S. and Machado, S.R. Growth rings in cerrado woody species: occurrence and anatomical mark-
ers. Biota Neotrop. Sep/Dez 2006 vol. 6, no. 3 http://www.biotaneotropica.org.br/v6n3/pt/abstract?article+bn00206032006
ISSN 1676-0611

Growth ring occurrence was investigated in 48 representative species of cerrado in the state of Sdo Paulo, Brazil. We
characterized growth ring markers and described the growth layer structure of the basal portion of the most developed stem
branches in woody plants. Growth rings were poorly defined in 33%, well defined in 61% and not discernable in 6% of the
species studied. Various anatomical features were used as growth markers, such as: thick-walled latewood fibres; radially
flattened latewood fibres; fibre zones; distended rays; marginal bands of axial parenchyma; marginal lines of parenchyma;
and closeness of the narrow bands of scalariform parenchyma. In a single species, different growth ring markers often
occurred together. Within growth layers, variations in the anatomical features were observed. Variations in the axial paren-
chyma distribution within growth rings in Vochysia cinnamomea, Qualea multiflora, V. rufa and V. tucanorum, wood are
here reported for the first time. Variation in the distance of the axial parenchyma in narrow bands along the rays within
growth layers in Annona coriacea, A. crassiflora, Diospyrus hispida and Roupala montana wood is also reported. Phenol-
ogy and habit of the studied species were important aspects related to both growth ring presence and distinctness as well
as to the anatomical features’ variations within growth layers.

Key words: Cerrado, increment zones, habit, phenology, wood anatomy

Resumo

Marecati, C.R.; Oliveira, J.S. and Machado, S.R. Camadas de crescimento em espécies lenhosas de cerrado: ocorrénciae
marcadores anatdmicos. Biota Neotrop. Sep/Dez 2006 vol. 6, no. 3 http://www.biotaneotropica.org.br/von3/pt/
abstract?article+bn00206032006 ISSN 1676-0611

Este estudo investigou a ocorréncia de camadas de crescimento em 48 espécies representativas de cerrado no estado
de Séo Paulo, Brasil. Amostras foram obtidas da por¢ao basal de ramos caulinares mais desenvolvidos. Foram caracterizados
os marcadores de crescimento, bem como foi descrita a estrutura das camadas de crescimento. As camadas de crescimento
apresentaram-se mal definidas em 33% e bem definidas em 61%, sendo ausentes em 6% das espécies analisadas. Varias
caracteristicas anatomicas foram utilizadas como marcadores de crescimento, tais como: fibras de paredes espessas; fibras
achatadas radialmente, zonas fibrosas; raios distendidos; faixas marginais de parénquima axial; linhas de parénquima
marginal; e proximidade das linhas de parénquima escalariforme. Diferentes marcadores podem ocorrer em uma mesma
espécie. Variagdes na distribuigdo do parénquima axial nas camadas de crescimento em Vochysia cinnamomea, Qualea
multiflora, V. rufa and V. tucanorum, bem como variagao na distancia das linhas de parénquima axial ao longo dos raios
dentro das camadas de crescimento em Annona coriacea, A. crassiflora, Diospyrus hispida e Roupala montana séo aqui
reportadas pela primeira vez. A fenologia ¢ o habito das espécies foram aspectos importantes relacionados tanto com a
presenca e nitidez das camadas de crescimento no lenho quanto com as variagdes dentro dessas camadas.

Palavras-chave: anatomia da madeira, zonas de incremento, cerrado, fenologia, habito.
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Introduction

Cerrado plants are characterized by slow second-
ary growth due to diverse factors including limited water
availability during the dry season, high irradiation lev-
els, low fertility and acidic soil, high incidence of herbi-
vores and periodic fires (Coutinho 1990, Franco 2002).
Additionally, these plants have small size and genuine
morphological characteristics such as scleromorphic
leaves, and twisted trunks and branches which give a
tortuous aspect to the vegetation; however straight
trunks may occur in tall trees (Eiten 1993).

The internal structure of cerrado plants is strongly
affected by the environmental factors and most of the stud-
ies considering the interaction between these factors and
plant anatomy have been conducted with leaf (Morretes &
Ferri 1959, Morretes 1967, 1969, Oliveira & Marquis 2002).
Regarding to the wood features, which are affected mainly
by water availability (Franco 2002), the reports are restricted
to a few species and have come mainly from studies on
mature wood of the main trunk (Machado & Angyalossy-
Alfonso 1995, Ceccantini 1996, Machado et al. 1997, Marcati
et al. 2001, Machado et al. in press). Growth rings occur-
rence in cerrado plants was reported in a few species by
Coradin (2000) and Tomazello et al. (2004). However, growth
rings in these plants are very irregular and with poorly de-
fined boundaries (Coradin 2000).

Growth rings studies are of interest to climatology, as
a hydrologic register; to dendrochronology, to estimate the
age of trees; to ecology, to recuperate data on fire history;
to paleoclimatology; to analyze growth dynamics, and to
various other practical applications (see Baas & Vetter 1989,
Eckstein et al. 1995, Coradin 2000).

The goal of this study was to verify the occurrence of
growth rings in 48 representative species of well-preserved
remnants of cerrado in the state of Sdo Paulo, Brazil. We
characterized growth ring markers and described the growth
layer structure. The analyses were conducted in stem
branches because destructive methods were not allowed.

Material and Methods

The study was carried out in a well-preserved rem-
nant area of cerrado located in the west central part of the
state of S@o Paulo, Brazil (22°55'S, 48°30' W). We studied
48 trees and shrubs species belonging to 27 angiosperm
families. Precipitation and temperature data of the region
studied were obtained from the Natural Resources Depart-
ment Agrometeorological Station, Sdo Paulo State Univer-
sity (UNESP). The vouchers and samples of one specimen
from all the species are deposited, respectively, in the Her-
barium (BOTU) and in the Wood Collection (BOTw) of the
Natural Resources Department, University of the State of
Sao Paulo (Table 1). The family classification follows APGII
(Souza & Lorenzi 2005).

Discs of 3 cm in thickness were obtained from the
basal portion of the most developed branches (three sampled
plants, one branch per plant). For macroscopic analyses,
the cross sections were polished with sandpaper and
analysed under a stereomicroscope. For microscopic analy-
ses, a sliding microtome was used to cut transverse, radial,
and tangential sections of 15-20 pm in thickness, which were
double-stained with safranin and astra blue (Roeser 1972)
and mounted permanently in Entellan synthetic medium.

Due to observation of the entire circumference of the
discs, the term “growth ring” was used in this study. The
analyses were qualitative and followed IAWA Committee
(1989) instructions. The term fibre zone, adapted from [AWA
Committee (1989), was used here when a distinct decreas-
ing in frequency of vessels and parenchyma was observed
in the entire circumference of the branches. On a macro-
scopical level, such a zone always appeared darker-colored.

The leaf fall pattern of the studied species were clas-
sified into evergreen, semi-deciduous and deciduous, ac-
cording to phenological observations which were carried
out weekly during two years (2002-2004). Habit was classi-
fied into shrubs, small trees (seemingly shrubs in size, how-
ever with just one slender trunk), trees (with a well-devel-
oped trunk and crown) and tall trees (emergents with crown
above dossel), adapted from Ribeiro et al. (1999).

Results

The climate diagram shows one annual dry season
per year in the studied region (Figure 1).

Growth rings were not discernable in 6% of the spe-
cies studied, were poorly defined in 33% and were well de-
fined in 61% (Table 1). Among the species with growth rings
in their wood, 63% of them are semi-deciduous or deciduous
(56,5% semi-deciduous, 6,5% deciduous) against 37% ever-
green (Table 1). The figure 2 shows the percentage of species
lacking growth rings and with poorly defined and well-de-
fined growth rings, within each phenological category.

Regarding to habit, growth rings are present in 83,3%
of the shrubs and small trees and in 100% of the trees and
tall trees (Table 1). Figure 3 shows the percentage of spe-
cies lacking growth rings, species with poorly defined and
well-defined growth rings within each habit category.

The growth ring markers and variations within growth
rings of each of the studied species (Figures 4a-41b) are
described in Table 2. The growth ring markers were observed
as follows: thick-walled latewood fibres; radially flattened
latewood fibres; fibre zones; distended rays; marginal bands
of axial parenchyma; marginal lines of axial parenchyma;
and closeness of the narrow bands of scalariform paren-
chyma. In a single species, different growth ring markers
often occurred together. In the species with growth rings,
the most common markers were thick-walled and radially
flattened fibres and fibre zones (62% of the species),followed
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Table 1. Growth rings of the studied species from Brazilian cerrado. H = habit. T = tree. ST = small tree. TT = tall tree. S = shrub (Ribeiro, 1999,
adapted). PhB = phenological behavior (field observation). E = evergreen. SD = semi-deciduous. D = deciduous. GR = Growth rings: W = well
defined; P = poorly defined; A = absent.

Family Species BOTyw H PhB GR
Anacardiaceae Tapirira guianensis Aubl. 1321 T E P
Annonaceae Annona coriacea Mart. 1322 ST SD W
Annona crassiflora Mart. 1323 ST SD P
Araliaceae Didymopanax vinosum (Cham. & Schlecht.) March. 1324 S E P
Asteraceae Gochnatia barrosii Cabrera 1325 S E W
Piptocarpha rotundifolia Baker 1326 S E W
Bombacaceae Eriotheca gracilipes (K. Schum.) A. Robyns 1327 T SD P
Boraginaceae Cordia sellowiana Cham. 1328 T SD W
Caryocaraceae Caryocar brasiliense Cambess. 1331 T E P
Chrysobalanaceae Couepia grandiflora (Mart. & Zucc.) Benth & Hook. f. 1332 T SD W
Licania tomentosa (Benth.) Fritsch. 1333 T E W
Clusiaceae (Guttiferae) Kielmeyera rubriflora Cambess. 1334 ST SD W
Combretaceae Terminalia brasiliensis Raddi 1335 T D W
Ebenaceae Diospyrus hispida DC. 1336 S D W
Erythroxylaceae Erythroxylum suberosum A. St.-Hill. 1337 S D A
Erythroxylum tortuosum Mart. 1338 S D P
Euphorbiaceae Pera glabrata (Schott.) Bail. 1339 TT E P
Fabaceae - Caesalpinioideae  Copaifera langsdorffii Desf. 1330 TT SD W
Dimorphandra mollis Benth. 1351 ST SD P
Fabaceae — Cercideae Bauhinia rufa (Bong.) Steud. 1329 S SD W
Bowdichia virgiloides Kunth. 1340 TT SD W
Fabaceae - Faboideae Machaerium villosum Vog. 1341 TT E W
Sweetia subelegans Mohlenbr. 1342 ST SD W
Fabaceae - Mimosoideae Anadenanthera falcata (Benth.) Speg. 1350 TT SD W
Stryphnodendron polyphyllum Mart. 1352 ST SD W
Lauraceae Nectandra sp. 1343 T E W
Ocotea corymbosa (Meisn.) 1344 T E P
Malpighiaceae Byrsonima basiloba A. Juss. 1345 ST SD P
Byrsonima coccolobifolia Kunth. 1346 ST SD W
Byrsonima verbascifolia (L.) DC. 1347 ST SD W
Melastomataceae Miconia albicans (Sw) Triana 1348 ST E A
Miconia ligustroides (DC.) Naudir. 13499 ST E W
Myrsinaceae Rapanea umbellata (Mart.) Mez. 1353 T E P
Ochnaceae Ouratea spectabilis (Mart.) Engl. 1354 T SD P
Proteaceae Roupala montana Aubl. 1355 ST E W
Rubiaceae Alibertia concolor (Cham.) K. Schum. 1356 S E W
Rutaceae Zanthoxylum rhoifolium Lam. 1357 ST E W
Sapotaceae Pouteria torta (Mart.) Radlk. 1358 T SD W
Styracaceae Styrax camporum Pohl. 1359 ST E P
Styrax ferrugineus Nees & Mart. 1360 ST E P
Tiliaceae Luehea grandiflora Mart. 1361 T SD A
Verbenaceae Aegiphilla sellowiana Cham. 1362 S SD W
Qualea dichotoma (Mart.) Warm. 1363 TT SD P
Qualea grandiflora Mart. 1364 T SD W
Qualea multiflora Mart. 1365 T SD W
Vochysiaceae Vochysia cinnamomea Pohl. 1366 T SD P
Vochysia rufa Mart. 1367 TT SD W
Vochysia tucanorum Mart. 1368 T SD W
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Figure 1. Climate diagram of the west central part of the state of S,,0 Paulo, according to Walter et al. (1975) methodology.
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* as the number of deciduous species was small, deciduous and semi-deciduous
species were pooled.

Figure 2. Percentage of species lacking growth rings, species with poorly defined and well-defined growth rings within each phenological
category. As the number of deciduous species was small, deciduous and semi-deciduous species were pooled. E = evergreen. SD + D = semi-
deciduous plus deciduous. A = growth rings absence. P = poorly defined growth rings. W = well defined growth rings.
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Figure 3. Percentage of species lacking growth rings, species with poorly defined and well-defined growth rings within each habit category. S
= shrubs. ST = small tree. T = tree. TT = tall tree. A = growth rings absence. P = poorly defined growth rings. W = well defined growth rings.

Figure 4. a-b. Transverse section of Nectandra sp. wood. a) Photomacrograph showing growth layers boundaries (arrows). b) Photomicro-
graph. Arrows indicate thick-walled and radially flattened latewood fibres. Gelatinous fibres occur along the growth layer and can be noted
in detail above in the figure.
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Figure 5. a-b. Transverse section of Miconia ligustroides wood. a) Photomacrograph. Arrows indicate growth layers boundaries. Parenchyma-
like fibre bands can be noted lighter in the figure. b) Photomicrograph. Arrow indicates thick-walled and radially flattened latewood fibres.

Figure 6. a-b. Transverse section of Zanthoxylum rhoifolium wood. a) Photomacrograph. Arrows indicate growth layers boundaries. b)
Photomicrograph. Arrow indicates thick-walled and radially flattened latewood fibres.
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b. Transverse section of Eriotheca gracilipes wood. a) Photomacrograph. Arrows indicate growth layers boundaries. b) Photomi-

Figure 7. a-

walled and radially flattened latewood fibres.

crograph. Arrows indicate thick

R = m i -
[T el LR

- —

LTI l_l.lll|.-_|l. il o

— o —

- .

——— e | P S

b. Transverse section of Annona coriacea wood. a) Photomacrograph. The arrows indicate the largest vessels in tangential

Figure 8. a

arrangement in earlywood. Note the closeness of the parenchyma narrow bands just before the largest vessels in each growth layer. b)

Photomicrograph shows distended rays in the boundary of the growth layers (arrows).
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Figure 9. a-b. Transverse section of Annona crassiflora wood. a) Photomacrograph. The arrows indicate growth layers boundaries. b)
Photomicrograph. Arrow indicates thick-walled latewood fibres in the boundary of the growth layers.

Figure 10. a-b. Transverse section of Erythroxylum tortuosum wood. a) Photomacrograph. b) Photomicrograph. Arrow indicates thick-
walled and radially flattened latewood fibres and small vessels.
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Figure 11. a-b. Transverse section of Terminalia brasiliensis wood. a) Photomacrograph. Arrows indicate growth layers boundaries. b)
Photomicrograph. Arrow indicates thick-walled and radially flattened latewood fibres.

Figure 12. a-b. Transverse section of Qualea grandiflora wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma
marking growth layers boundaries. b) Photomicrograph. Arrow indicates thick-walled and radially flattened latewood fibres.
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Figure 13. a-b. Transverse section of Rapanea umbellata wood. a) Photomacrograph. Arrows indicate growth layers boundaries. b) Photomi-
crograph. Arrows indicate thick-walled and slight radially flattened latewood fibres.

o

Figure 14. a-b. Transverse section of Tapirira guianensis wood. a) Photomacrograph. The arrows indicate growth layers boundaries. b)
Photomicrograph shows thick-walled latewood fibres (arrow).
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Figure 15. a-b. Transverse section of Vochysia cinnamomea wood. a) Photomacrograph. Note the variation within growth layers in the axial
parenchyma distribution. b) Photomicrograph. Note the variation within growth layers in the axial parenchyma distribution and the
tangential arrangement of the traumatic canals above in the figure.

Figure 16. a-b. Transverse section of Caryocar brasiliense wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma.
b) Photomicrograph. Arrow indicates marginal lines of axial parenchyma.
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Figure 17. a-b. Transverse section of Qualea multiflora wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma. b)
Photomicrograph. Note variation within growth layers in the axial parenchyma distribution.

Figure 18. a-b. Transverse section of Didymopanax vinosum wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph.
Thick-walled and radially flattened latewood fibres in fibre zones (arrows).
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Figure 19. a-b. Transverse section of Couepia grandiflora wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph.

Arrow indicates thick-walled and radially flattened latewood fibres in fibre zones.

Figure 20. a-b. Transverse section of Diospyrus hispida wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph. Note
that the narrow bands of axial parenchyma tend to come closer towards the end of the growth ring.
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Figure 21. a-b. Transverse section of Pera glabrata wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph. Note
irregular zones of gelatinous fibres adjacent to the growth layers. Gelatinous fibres in detail.

Figure 22. a-b. Transverse section of Styrax ferrugineus wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph. Arrows
indicate thick-walled latewood fibres in fibre zones.
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Figure 23. a-b. Transverse section of Byrsonima coccolobifolia wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicro-
graph. Small stars indicate thick-walled and radially flattened latewood fibres in fibre zone. Note that the rays become narrow in this region.

Figure 24. a-b. Transverse section of Ouratea spectabilis wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph. Arrow
indicates thick-walled and radially flattened latewood fibres in fibre zone.
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Figure 25. a-b. Transverse section of Kielmeyera rubriflora wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph.
Arrows indicate straight lines of marginal parenchyma.

D

Figure 26. a-b. Transverse section of Pouteria torta wood. a) Photomacrograph. Arrows indicate fibre zones. b) Photomicrograph. Arrows
indicate straighter and thinner lines of marginal parenchyma.
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Figure 27. a-b. Transverse section of Gochnatia barrosii wood. a) Photomacrograph. Arrows indicate marginal bands of axial parenchyma.
b) Photomicrograph. Arrows indicate marginal bands of axial parenchyma. Note higher frequency of vessels in earlywood.

Figure 28. a-b) Transverse section of Bauhinia rufa wood. a) Photomacrograph. Arrows indicate marginal bands of axial parenchyma. b)
Photomicrograph. Arrows indicate marginal bands of axial parenchyma. Note higher frequency of vessels adjacent to the marginal bands.
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Figure 29. a-b. Transverse section of Cordia sellowiana wood. a) Photomacrograph. Arrows indicate marginal bands of parenchyma. b)
Photomicrograph. Arrow indicates small latewood vessels absorbed in marginal parenchyma.

@

Figure 30. a-b. Transverse section of Alibertia concolor wood. a) Photomacrograph. Arrows indicate marginal bands of axial parenchyma.
b. Photomicrograph. Arrows indicate marginal bands.
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Figure 31. a-b. Transverse section of Copaifera langsdorffii wood. a) Photomacrograph. Arrows indicate marginal bands of axial paren-
chyma. b) Photomicrograph. Small stars indicate axial canals in marginal bands of axial parenchyma.

Figure 32. a-b. Transverse section of Aegiphilla sellowiana wood. a) Photomacrograph. Arrow indicates marginal bands of axial parenchyma.
b) Photomicrograph. Arrow indicates marginal band of axial parenchyma.

http://www.biotaneotropica.org.br



Marcati, C.R.; Oliveira, J.S. and Machado, S.R. - Biota Neotropica, v6 (n3) - bn00206032006

Figure 33. a-b. Transverse section of Piptocarpha rotundifolia wood. a) Photomacrograph. Arrows indicate marginal bands of axial
parenchyma. Note the higher frequency of vessels adjacent to the marginal bands. b) Photomicrograph. Arrows indicate distended rays in the
boundary of a growth layer.

Figure 34. a-b. Transverse section of Vochysia rufa wood. a) Photomacrograph. b) Photomicrograph. Note axial parenchyma variation within
growth layers.
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Figure 35. a-b. Transverse section of Dimorphandra mollis wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma.
b) Photomicrograph. Arrows indicate marginal lines of axial parenchyma.

Figure 36. a-b. Transverse section of Bowdichia virgiloides wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma.
b) Photomicrograph. Marginal lines of axial parenchyma in detail (arrow).
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Figure 37. a-b. Transverse section of Anadenanthera falcata wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma.
b) Photomicrograph. Arrow indicates marginal lines of axial parenchyma in detail.

Figure 38. a-b. Transverse section of Qualea dichotoma wood. a) Photomacrograph. Arrow indicates marginal lines of axial parenchyma. b)
Arrow indicates marginal lines of axial parenchyma in detail.
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Figure 39. a-b. Transverse section of Machaerium villosum wood. a) Photomacrograph. Arrows indicate marginal lines of axial parenchyma.
Note the variation within growth layers in the axial parenchyma distribution. b) Photomicrograph. Arrows indicate marginal lines of axial
parenchyma.

Figure 40. a-b. Transverse section of Roupala montana wood. a) Photomacrograph. Arrows indicate closeness of the narrow bands of
scalariform parenchyma. b) Photomicrograph. Arrow indicates the region of the closeness of the narrow bands of scalariform parenchyma.
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Figure 41. a-b. Transverse section of Luehea grandiflora wood. a) Photomacrograph. Absence of growth ring markers. b) Photomicrograph.
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by marginal bands (20%), marginal lines (16%) and close-
ness of the narrow bands of scalariform parenchyma (2%).

In Miconia ligustroides, parenchyma-like fibre bands
(lighter regions in macroscopical view) alternating with or-
dinary fibres (Fig. 5a) were observed.

Within the growth layers, variations in the anatomi-
cal features were observed (Table 2), such as: variation in
the amount of gelatinous fibres (Fig 21b); variations in the
axial parenchyma distribution (Figures 15, 17b, 34, 39); varia-
tion in the distance between the narrow bands of axial pa-
renchyma (Figures 8, 9a, 20, 40a) ; variation in the amount
and in the size of axial parenchyma cells (Fig. 7); variation in
the size and amount of vessels (Figures 27, 28, 33); semi-
ring porosity (Figures 29, 32).

Discussion

For this study we were able to analyse 70% from all
wood species that, according to the floristical studies of
Bicudo (1987) and Silberbauer-Gottsberger & Eiter (1983),
occur in cerrado areas in the west central of the Sdo Paulo
state, Brazil. We noticed that more than 60% of all species
studied showed clearly defined growth rings. This factor
should therefore be accounted for conservation and man-
agement programs of cerrado, a much threatened vegeta-
tion type. This incidence of growth rings in tropical wood
species is comparable with 48% found by Alves &
Angyalossy-Alfonso (2000) in stem wood of 491 Brazilian
tropical and subtropical wood species. However, the inci-
dence of growth rings in cerrado species is relatively high if
it is compared with the study of Mainieri et al. (1983) who
found growth rings in approximately 35% of the stem wood
ofnearly 300 Brazilian tropical and subtropical species (see
Alves and Angyalossy-Alfonso 2000). The high occurrence
of species with growth rings in cerrado might be related to a
distinct annual dry season, lasting about one to four months.
According to Worbes (1995), a period of two or three months
with precipitation below 60 mm is an environmental condi-
tion necessary for species to form growth rings in their wood.

In this study both evergreens and deciduous or semi-
deciduous plants had high ratios of species with growth
rings. Similar observations were reported by Alvim (1964)
and Worbes (1985) on tropical rain forest trees and by
Coradin (2000) for deciduous and evergreens species from
cerrado of Brazil Central region. In addition, Coradin (2000)
observed that species with a single period of flushing, in-
cluding the deciduous and some of the evergreen species,
showed generally distinct growth rings while those ever-
green species which showed more than one period of flush-
ing during the year presented indistinct or poorly defined
growth rings. The phenological methodology used in the
present study does not allow us to relate growth ring dis-
tinctness with flushing periods during the year in a species.

We observed clear differences among tree and shrub
species related to both growth rings percentage and dis-
tinctness, with attention to trees and tall trees with 100% of
well defined growth rings. The high frequency of small trees
and shrubs in cerrado points out the relevance of habit for
the analysis of the growth rings formation in this vegeta-
tion type.

All combinations of microscopic anatomical features
used to detect the growth layers were already mentioned by
other authors (Détienne & Mariaux 1977, Bormann & Berlyn
1981, Worbes 1985, Carlquist 1988, Baas & Vetter 1989, IAWA
Committee 1989, Fahn & Werker 1990 and Wheeler & Baas
1991). Thick-walled and radially flattened latewood fibres
and fibre zones boundaring the growth rings were the most
common features observed in the wood of the branches of
the species studied. Extensive analyses are in course to
determine if these markers are predominant in the woody
plants of cerrado vegetation.

Marginal bands in Copaifera langsdorffii had already
been described by Mainieri et al. (1983) and Détienne &
Jacquet (1993). However, Marcati (2000) studied the forma-
tion of these marginal bands and verified that they are ter-
minal since they are formed in the beginning of the dry
season, before the cambial dormancy.

The growth ring markers described here agree in gen-
eral with most of the results obtained by other authors
(Mainieri et al. 1983, Détienne 1989, Vetter & Botosso 1989,
Boninsegna et al. 1989, Marcati 2000, Callado et al. 2001)
studying stem wood of the same genus or species. Although
Mainieri et al. (1983) have described indistinct growth rings
in the stem wood of Vochysia spp., Rapanea spp., Qualea
spp., Tapirira guianensis, Didymopanax spp. and Roupala
spp., and distinct growth rings in the stem wood of Luehea
spp., different to our study, it is important to comment that
the wood analyzed by Mainieri et al. (1983) were collected
from tree stem of different regions of Brazil, so subject to
different environmental conditions.

Comparing our results on growth rings markers to
those of Coradin (2000) from woody plants from cerrado of
Brazil Central region, some differences need further com-
ments. According to this author, Qualea grandiflora and
Ouratea hexasperma wood show differences in vessel fre-
quency as the main feature in the boundary of the growth
rings in stem and branches, which was not observed nei-
ther in Q. grandiflora nor in Ouratea spectabilis studied
here. Coradin (2000) did not mention the closeness of the
narrow bands of scalariform parenchyma in Roupala
montana wood as noted in our study, but a tangential ar-
rangement of vessels in the boundary of growth rings in
stem and branches. Didymopanax macrocarpum wood,
according to Coradin (2000), shows indistinct growth rings
in its branches while in the stem wood the author found a
difference in the vessel frequency within growth layers. In
Vochysia elliptica wood the author observed fibre zones
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and irregular bands of axial parenchyma in branches and
stem wood. The various differences between our study and
that of Coradin (2000), listed out above, may be related to
the specific environmental conditions of the two cerrados.
For instance, unlike the cerrado of Sdo Paulo state, the rela-
tive humidity in cerrado from Brazilia can reach very low
values during the dry season (see Oliveira & Marquis 2002).

Parenchyma-like fibre bands alternating with ordinary
fibres were observed in Miconia ligustroides wood and it
was already mentioned by Coradin (2000) to genus Miconia.
These parenchyma-like fibre bands, according to the au-
thor, are septate fibres which accumulate starch and so have
also a storage function.

Gelatinous fibres, although of common occurrence in
most of the studied species, were related to the growth rings,
forming a regular pattern, only in Pera glabrata, an ever-
green species. Callado et al. (2001) observed random zones
of gelatinous fibres throughout the rings in the stem wood
of the same species that occur on periodically flooded soil.
According to Kozlowski & Pallardi (1997), gelatinous fibres
often extend throughout both earlywood and latewood in
evergreen species. Further studies are required to a better
comprehension about the differences in the arrangement of
gelatinous fibres in Pera glabrata occurring in under dif-
ferent water regime. Gelatinous fibres have been observed
in different organs of cerrado plants (Paviani 1978) as a
result of reaction wood formation (Kozlowski et al. 1991)
and may function as water storage (Paviani 1978, Chalk
1989), as well as giving flexibility to the organ.

Variations in the axial parenchyma distribution in
Vochysia cinnamomea, Qualea multiflora, V. rufa, V.
tucanorum, wood were reported for the first time. For
Machaerium villosum wood this variation had already been
reported by Ceccantini (1996). Although Détienne & Jacquet
(1983) have observed long alifom confluent forming bands
in the wood of others Vochysia species and terminal paren-
chyma in other Machaerium species, they did not mention
the variation within growth layers as we observed in this
study. Variation in the distance between the narrow bands
of axial parenchyma periodically along the rays within growth
layers in Annona coriacea, A. crassiflora, Diospyrus
hispida and Roupala montana wood was also reported for
the first time. Variation in the amount of axial parenchyma
and in the size of axial parenchyma cells within growth lay-
ers in Eriotheca gracilipes was already mentioned by
Callado et al. (2001) for E. pentaphylla wood occurring in
swamp forests of Rio de Janeiro, Brazil. Variation in the
amount of vessels within growth layers was observed in
Gochnatia barrosii, Bauhinia rufa and Piptocarpha
rotundifolia as described by Coradin (2000) for other cerrado
species. Further studies about cambial activity are neces-
sary to a better comprehension about these variations.

Although growth rings occurrence was verified in
different cerrado woody species, additional anatomical
wood studies of a larger number of species are necessary to
determine if the growth rings are annual, widespread and
possess taxonomic and/or adaptive value.
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Diversidad y segregacion de nichos en anfibios de montafia en la Reserva La Forzosa (Anori,
Antioquia, Colombia)

Paul David Alfonso Gutiérrez-Cardenas

Resumo

El norte de la Cordillera Central de los Andes
Colombianos alberga una fauna diversa de anuros
pobremente conocida y altamente amenazada por los
procesos intensivos de modificacion de bosques. Esta
accion antropica esta creando hébitats distintos, los
cuales pueden diferir en la composicién de especies y
sus abundancias. En un estudio de un afio en La
Reserva La Forzosa (municipio de Anori, Antioquia)
se investigo las diferencias en la riqueza, composicion
y abundancia de dos ensambles de anuros presentes en
dos bosques premontanos continuos (bosque primario
muy intervenido y bosque rastrojo alto) que difirieron
en su estructura vegetal (complejidad vy
heterogeneidad) con el bosque menos perturbado
mostrando vegetaciéon arbdrea mas variable pero
vegetacion herbacea mas homogénea. Aunque no se
encontraron diferencias en la riqueza de especies (14
spp. cada uno), el bosque menos perturbado fue méas
diverso por la mayor equitatividad de las especies; el
otro bosque fue méas dominado por dos especies
(Eleutherodactylus factiosus y E. viejas). En general,
la fauna de anuros en la zona estuvo dominada por
especies del género Eleutherodactylus y centrolenidos,
lo cual es un patron tipico de los bosques Andinos,
presumiblemente debido a la relativa ausencia de
cuerpos de agua lénticos, pero presencia de quebradas.
Se investigaron tres ejes del nicho (tiempo de
actividad y uso de habitats y microhabitats) con un
analisis de pseudocomunidades (modelo nulo) con el
fin de examinar la segregacion ecoldgica de las
especies de anuros que componen el ensamble (sin
importar los tipos de bosques). Los tiempos de
actividad fueron altamente traslapados entre la
mayoria de especies, con mas especies activas durante
la noche, y unas pocas estrictamente diurnas
(Ranitomeya opisthomelas y E. mantipus) u
ocasionalmente diurnas. Respecto al habitat y
microhabitat, tampoco se encontr6 una segregacién
espacial clara y por eso el analisis de modelos nulos no
mostrd diferencias significativas entre las especies,
aunque habia una leve distincion entre especies
diurnas que habitan estrictamente en la hojarasca y
especies principalmente nocturnas que utilizan los
estratos aéreos. Las especies del interior del bosque
fueron mas generalistas que las especies riparias. Sin
embargo, en ambos grupos se encontraron amplios
solapamientos en el uso de héabitats. En conclusidn, las
especies de anuros en este ensamble estan usando los
recursos cuantificados sin evidencia de efectos de una

competencia interespecifica por ellos.

Palavras-chave: Antioquia, Anura, bosque andino,
Colombia, Cordillera Central, habitat, microhdbitat,
segregacion de nichos, uso de recursos espaciales,
riqueza de especies
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Abstract

Nascimento, F.A.C. and Skuk, G.O. The tadpole of Chiasmocleis alagoanus Cruz, Caramaschi & Freire, 1999 (Anura:
Microhylidae). Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://www.biotaneotropica.org.br/vén3/pt/abstract?short-
communication+bn02506032006 ISSN 1676-0603

Tadpoles of Chiasmocleis alagoanus were collected from a temporary pond in a remnant of Atlantic Forest, municipal
district of Maceid, Alagoas, Brazil. The tadpole presents lentic and nektonic habit. Body triangular in lateral view and oval
in dorsal view; snout truncate in lateral, dorsal and ventral view. Eyes lateral and nostrils absent. Spiracle medial with wide
opening. Anal tube ventral and short, with central opening, without free margin. Oral opening terminal, with marginal
papillae and jaw sheaths absent, with the superior semicircular labial flaps suspended on the extremities of the mouth. Tooth
rows absent. Tail length representing 59.1% of total length. In preservative the body is brown light and the viscera is
partially visible. Notes on the environment and comparison with other tadpoles of the genera are provided.

Key words: Anura, Microhylidae, larval morphology, Atlantic Rain Forest, Alagoas

Resumo

Nascimento, F.A.C. and Skuk, G.O. O girino de Chiasmocleis alagoanus Cruz, Caramaschi & Freire, 1999 (Anura:
Microhylidae). Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://www.biotaneotropica.org.br/vén3/pt/abstract?short-
communication+bn02506032006 ISSN 1676-0603

O girino de Chiasmocleis alagoanus é descrito pela primeira vez a partir de exemplares coletados na Mata do Catolé,
municipio de Macei6, Alagoas, Brasil. O girino tem habitos Iéntico e nectdnico. Corpo triangular em vista lateral e oval em
vista dorsal; focinho truncado em vista lateral, dorsal e ventral. Olhos laterais e aberturas nasais ausentes. Espiraculo
mediano e com ampla abertura. Tubo anal ventral curto com abertura central, sem margem livre. Abertura oral terminalmente
localizada, sem pegas queratinizadas. Abas labiais superiores semicirculares recobrindo parcialmente a abertura oral. Fileiras
de denticulos corneos ausentes. Comprimento da cauda correspondendo a 59,1% do comprimento total. Em preservativo o
corpo é castanho claro e as visceras parcialmente visiveis. Notas sobre o ambiente e comparagdo com outros girinos do
género sdo apresentados.

Palavras-chave: Anura, Microhylidae, morfologia larval, Mata Atlantica, Alagoas

http://www.biotaneotropica.org.br



Nascimento, F.A.C. and Skuk, G.O. - Biota Neotropica, v6 (n3) - bn02506032006

Introducao

O género Chiasmocleis Méhely, 1904 é atualmente
composto por 19 espécies, distribuidas desde o Panama até
o sudeste do Brasil, ocorrendo também ao norte e leste dos
Andes (Canedo et al. 2004, Frost 2004). Nove dessas
espécies sdo reconhecidas como habitantes da Floresta
Atléantica brasileira (Cruz et al. 1997, 1999, Caramaschi &
Pimenta 2003, Canedo et al. 2004): C. alagoanus Cruz,
Caramaschi & Freire, 1999; C. atlantica Cruz, Caramaschi &
Izecksohn, 1997; C. capixaba Cruz, Caramaschi & Izecksohn,
1997; C. carvalhoi Cruz, Caramaschi & Izecksohn, 1997; C.
cordeiroi Caramaschi & Pimenta, 2003; C. crucis Caramaschi
& Pimenta, 2003; C. gnoma Canedo, Dixo e Pombal Jr., 2004,
C. leucosticta (Boulenger, 1888) e C. schubarti Bokermann,
1952. Chiasmocleis alagoanus é a Ginica espécie conhecida
do género que habita remanescentes de Floresta Atlantica
no estado de Alagoas, nordeste do Brasil. Cruz et al. (1999)
incluiram essa espécie no grupo de C. schubarti,
caracterizado pela auséncia ou presenga apenas vestigial
de membranas interdigitais. Apenas trés espécies de
Chiasmocleis possuem girinos conhecidos: C. carvalhoi
(Wogel et al. 2004) (também do grupo schubarti), C. cf.
shudikarensis (Hero 1990) e C. ventrimaculata (Hero 1990,
Schliter & Salas 1991). Apresentamos aqui a descri¢do do
girino de C. alagoanus e comparamos com 0s girinos das
espécies citadas acima.

Material e Métodos

Girinos foram colecionados na Mata do Catolé,
remanescente de Floresta Atlantica situada no municipio de
Macei0, Estado de Alagoas, Brasil (9°32°42,7" S e 35°47°49,1"
W), em marco e junho de 2004. Os girinos coletados com
redes de mdo foram anestesiados em alcool a 10% e
conservados em formalina a 10% neutralizada com carbonato
de célcio, exceto dois exemplares que foram mantidos vivos
em aquarios até completarem a metamorfose para
confirmacéo da identificacdo da espécie. A caracterizacdo
morfométrica foi baseada em duas séries de 6 girinos nos
estagios 35-36 e 38-39 (Gosner 1960), respectivamente, com
a terminologia e medidas seguindo Altig (1998) e Altig &
McDiarmid (1999), exceto o didmetro interocular, em que foi
considerado a distancia entre as bordas internas dos olhos.
Todas as medidas estdo em milimetros e foram determinadas
sob estereomicroscopio com reticulo micrométrico exceto o
comprimento total, largura e altura corporal, em que foi usado
paquimetro de precisdo 0,01 mm. Todo material foi
depositado na colecdo herpetologica do Museu de Historia
Natural da Universidade Federal de Alagoas (MUFAL 3771,
trés exemplares; MUFAL 3772, dois exemplares e MUFAL
5277, 17 exemplares).

Resultados e Discussao
Descricao

Girino no estagio 36 (MUFAL 5277; figuras 1 e 2).
Corpo triangular em vista lateral e oval em vista dorsal e
ventral; apresentando maior largura logo atras dos olhos e
maior altura no terco final do corpo; focinho truncado em
vista lateral, dorsal e ventral. Olhos dispostos lateralmente,
localizados no tergo anterior do corpo, correspondendo a
40% da distancia olho-focinho e 18,9% da distancia
interocular. Abertura das narinas ausentes. Espiraculo dnico,
mediano, com uma abertura ampla, localizado no Gltimo terco
do abdome e chegando a recobrir a abertura do tubo anal.
Tubo anal curto, ventral, com abertura central dirigida
ventroposteriormente, sem margem livre. Abertura oral
terminalmente localizada, sem pegas queratinizadas. Abas
labiais semicirculares, pendentes sobre a abertura oral.

Comprimento da cauda correspondendo a 59,1% do
comprimento total. Musculatura caudal moderadamente
desenvolvida, afilando gradativamente até a extremidade
caudal, que apresenta flagelo. Altura maxima da membrana
ventral pouco maior que a dorsal. Nadadeira dorsal com
inicio na jungdo corpo-cauda, com inclinagéo de cerca de
30°, seguindo quase paralelamente ao eixo longitudinal da
musculatura caudal ao longo do tergo médio, passando a
seguir levemente descendente até o inicio do terco final,
convergindo abruptamente até o final da cauda. Membrana
inferior com contorno retilineo até a metade caudal, onde
também passa a seguir convergentemente até a extremidade.
Os dados de morfometria estdo nas tabelas 1 e 2.

Coloracdo em preservativo (formalina 10%
neutralizada). Corpo castanho claro, com coloragcdo mais
acentuada em seu ultimo terco; regides dorsal e laterais
com inmeras pontuagdes, que aparecem em menor ndmero
na regido ventral e sdo ausentes no terco final. Um par de
manchas escuras em forma de arco é visivel préximo a
regido interocular. Visceras parcialmente visiveis. Membros
e cauda seguindo o padréo corporal, borda da nadadeira
ventral sem pigmentacéo.

Ambiente e habitos

Os girinos de C. alagoanus foram coletados na
localidade tipo da espécie (Cruz, Caramaschi e Freire 1999).
Trata-se de um remanescente de Floresta Atlantica
pertencente a regido fitoecoldgica de Floresta Ombrofila,
situado na faixa bioclimatica de zero a noventa dias
biologicamente secos (Assis 2000). Os girinos foram
encontrados em uma poga temporaria de tamanho
aproximado de 25x10 m e profundidade mé&xima de 0,5 m no
interior da mata; permaneciam a meia coluna d’agua e
nadavam ativamente; ndo formavam cardume. A agua era
relativamente limpida com muito sedimento no fundo. No
mesmo local também foram encontrados girinos de
Hylomantis sp. e Leptodactylus cf. labyrinticus.
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B
5 mm
A

Figura 1. Girino de Chiasmocleis alagoanus (MUFAL 5277) no estagio 36 de Gosner (1960): (A) vista dorsal; (B) vista laterall; (C) vista
ventrall; (D) disco oral.

Figure 1. Tadpole of Chiasmocleis alagoanus (MUFAL 5277) at stage 36 of Gosner (1960): (A) dorsal view; (B) lateral view; (C) ventral view;
(D) oral disc.

c

Figura 2. Girino de Chiasmocleis alagoanus (MUFAL 5277) no estagio 36 de Gosner (1960), evidenciando o espiraculo (em vermelho) e o
tubo anal (em azul): (A) vista lateral; (B) vista ventral.

Figure 2. Tadpole of Chiasmocleis alagoanus (MUFAL 5277) at stage 36 of Gosner (1960) showing the spiracle (in red) and the anal tube (in
blue): (A) lateral view; (B) ventral view.
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Tabela 1. Medidas (mm) de 6 girinos de Chiasmocleis alagoanus em estagio 35-36 (Gosner 1960).
Table 1 - Measurements (mm) of the 6 tadpoles of Chiasmocleis alagoanus at stage 35-36 (Gosner 1960).

Medidas Média + Desvio Padrdo Amplitude
Comprimento total 17,40 £ 1,02 16,00-18,50
Comprimento do corpo 6,89 + 0,47 6,20-7,50
Altura do corpo 427 +0,72 3,10-5,10
Largura do corpo 5,70 £ 0,37 5,10-6,20
Comprimento da cauda 10,51 £0,93 9,46-11,90
Altura da cauda 495+0,49 4,10-5,50
Altura da musculatura caudal 1,71 +£0,13 1,50-1,90
Altura da membrana dorsal 1,63 +£ 0,08 1,60-1,80
Altura da membrana ventral 2,00+£1,11 1,80-2,10
Diametro do olho 0,95 £0,05 0,90-1,00
Distancia interorbital 5,26 £0,29 4,80-5,70
Distancia olho-focinho 2,46 + 0,29 2,00-2,80
Largura do disco oral 2,08 +0,10 1,90-2,20

Tabela 2. Medidas (mm) de 6 girinos de Chiasmocleis alagoanus em estagio 38-39 (Gosner 1960).
Table 2 - Measurements (mm) of the 6 tadpoles of Chiasmocleis alagoanus at stage 38-39 (Gosner 1960).

Medidas Média £ Desvio Padrio Amplitude
Comprimento total 19,24 £ 1,19 18,00-21,26
Comprimento do corpo 6,86 + 0,63 6,20-7,74
Altura do corpo 3,84 +£0,59 3,12-4,72
Largura do corpo 5,11 +0,49 4,50-5,72
Comprimento da cauda 12,40 £ 1,14 11,80-13,82
Altura da cauda 4,22 +0,62 3,40-5,00
Altura da musculatura caudal 1,60 + 0,24 1,30-1,90
Altura da membrana dorsal 1,47 £0,26 1,20-1,80
Altura da membrana ventral 1,68 £0,49 1,00-2,40
Diametro do olho 0,99 + 0,07 0,90-1,10
Distancia interorbital 4,83 +£0,39 4,60-5,60
Distancia olho-focinho 2,24+ 0,31 1,90-2,80
Largura do disco oral 2,08 +0,10 1,90-2,20
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Comparagao com outras espécies

A morfologia larval de C. alagoanus mostrou-se
muito similar a dos girinos conhecidos deste género. N&o
houve um carater diagnostico seguro que distinguisse 0s
girinos de C. alagoanus dos de C. carvalhoi descritos por
Wogel et al. (2004), apesar disso os girinos de C. alagoanus
apresentaram comprimento total médio um pouco maior que
os de C. carvalhoi (17,4 contra 16,6 mm, estagio 35-36). No
girino de C. ventrimaculata a nadadeira dorsal se origina
apos o final do corpo e a parte distal da cauda é curvada
dorsalmente (Schliter & Salas 1991), enquanto que em C.
alagoanus a nadadeira dorsal teve inicio no final do corpo
e a parte distal da cauda apresentou-se retilinea. O girino de
C. cf. shudikarensis ndo foi descrito com detalhes suficientes
para permitir uma comparagéo segura (Hero 1990).

Apesar da heterogeneidade morfologica que
envolve os adultos do género Chiasmocleis (Caramaschi
e Cruz 2001), os girinos parecem ter uma grande similitude
quanto a forma. Porém, faz-se necessario conhecer 0s
girinos das demais espécies, a fim de que mais informacdes
estejam disponiveis para o esclarecimento das relacdes
taxondmicas dentro do género.
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