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Densidade energética de peixes em uma planicie de inundacdo neotropical:
piscivoros ndo nativos obtém mais energia do que 0s nativos?

RESUMO

Os ambientes aquaticos continentais sdo alvo de inUmeras ac¢des antropicas que favorecem a
introducéo de espécies ndo nativas. Quando uma espécie é introduzida ela deve superar uma
série de barreiras para se estabelecer no novo ambiente. Uma vez estabelecida, ela causa sérios
impactos, pois desestabiliza relagBes interespecificas pré-existentes. Peixes ndo nativos
utilizam diferentes estratégias para garantir seu sucesso no ambiente, quando este apresenta
uma espécie nativa congénere, essas devem competir em varios aspectos, entre eles os padrbes
de obtencdo e uso de energia. A densidade energética tem sido utilizada em estudos ecoldgicos
para indicar o estado fisiolégico de organismos e mudancas das condi¢Ges ambientais. Diante
disso, foram testadas as hipdteses de que: i) as espécies ndo nativas apresentam maior densidade
energética em relagdo as nativas, e ii) as espécies nativas e nao nativas apresentam maior
densidade energética em ambientes mais conservados. As amostragens foram realizadas na
planicie de inundacdo do alto rio Parana, nas sub-bacias Parand e Ivinhema, em janeiro,
setembro e dezembro de 2016 e margo, junho e setembro de 2018. A densidade energética foi
obtida de amostras de musculos de peixes piscivoros nativos Serrasalmus maculatus e Hoplias
sp2 e ndo nativos Serrasalmus marginatus e Hoplias mbigua de ambos 0s sexos, pertencentes
ao estadio de regeneracdo em bomba calorimétrica e expressa em Cal/g de peso seco. Houve
diferenca significativa entre as densidades energéticas das espécies nativas e ndo nativas, no
entanto, a maior densidade energética foi observada nas espécies nativas, embora o nimero de
individuos amostrados tenha sido expressivamente maior das espécies ndo nativas. Esse
resultado revela sua estratégia de se dispersar no ambiente, enquanto a nativa presa pela sua
manutencdo ambiente. Para a relacdo da densidade energética com o0s ambientes conservados e
impactados, as espécies nativas apresentaram diferenca significativa entre eles, sendo que o
maior teor de energia foi observado no ambiente conservado, enquanto que para as espécies
nédo nativas nao houve diferenca significativa entre os ambientes, demonstrando o seu potencial
em se estabelecer em ambientes alterados pelo homem.

Palavras-chave: Calorimetria. Invasbes bioldgicas. Barragens. Impactos ambientais.

Ictiofauna.



Energetic density of fish in a neotropical floodplain: do non-native piscivoros
get more energy than natives?

ABSTRACT

The continental aquatic environments are the target of numerous anthropic actions that favor
the introduction of non-native species. When a species is introduced it must overcome a series
of barriers to establish itself in the new environment. Once established, it causes serious impacts
as it destabilizes preexisting interspecific relationships. Non-native fish use different strategies
to ensure their success in the environment, when it presents a native species, they must compete
in several aspects, among them the patterns of obtaining and using energy. Energy density has
been used in ecological studies to indicate the physiological state of organisms and changes in
environmental conditions. Therefore, we hypothesized that: i) non - native species have a higher
energy density than native ones, and ii) native and non - native species present higher energy
density in more conserved environments. Samplings were carried out in the floodplain of the
Upper Parana River, in the Parand and lvinhema sub-basins, in January, September and
December of 2016 and in March, June and September of 2018. The energy density was obtained
from samples of muscles of native piscivorous fish Serrasalmus maculatus and Hoplias sp2 and
non native Serrasalmus marginatus and Hoplias mbigua of both sexes, belonging to the stage
of regeneration in calorimetric pump and expressed in Cal / g of dry weight. There was a
significant difference between the energetic densities of native and non - native species.
However, the highest energy density was observed in native species, although the number of
individuals sampled was significantly higher in non - native species. This result reveals its
strategy of dispersing in the environment, while the native trapped by its maintenance
environment. For the relation of the energy density with the conserved and impacted
environments, the native species showed a significant difference between them, being that the
highest energy content was observed in the conserved environment, whereas for the non native
species there was no significant difference between the environments, demonstrating its
potential to establish itself in man-altered environments.

Keywords: Calorimetry. Biological invasions. Dams. Environmental impacts. Icthyofauna.
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1. Introducéo

Acdes antrépicas tém provocado alteracdes nos ambientes aquaticos continentais
(Holanda et al. 2005; Struyf et al. 2010), favorecendo a introducdo de espécies ndo nativas.
Estas quando sdo deslocadas de suas areas naturais passam a interferir na ecologia dos
ecossistemas e no funcionamento das comunidades nativas (Dudgeon et al. 2006; Blackburn et
al. 2014; Jeschke et al. 2014). Portanto, sdo consideradas pela Unido Internacional para a
Conservacao da Natureza (International Union for Conservation of Nature — [IUCN) como a
segunda maior causa de perda da biodiversidade, atrds apenas da destruicdo de habitats
(Rodriguez, 2001; Dudgeon et al. 2006; Blackburn et al. 2014; Jeschke et al. 2014). Quando
uma espécie é introduzida em um novo ambiente, ela precisa superar uma série de filtros
ambientais bidticos e abioticos (Williamson, 1996; Richardson et al. 2000; Blackburn et al.
2011), para obter éxito no seu estabelecimento. Uma vez instaladas, exercem efeitos diretos
(competicao e predacao) e indiretos (cascata trofica) que desestabilizam as comunidades, pois
afetam interacdes interespecificas pre-existentes (Fuller, 1999; Simon e Towsend, 2003; Pilger
et al. 2010; Baxter et al. 2004; Lockwood et al. 2007).

Estudos ecoldgicos tém abordado os fatores que contribuem para o sucesso das espéecies
ndo nativas nos ambientes invadidos, como as caracteristicas da invasao, das espécies, e 0s
mecanismos ecoldgicos e evolutivos (Catford et al. 2009; Li et al. 2015; Kleunen et al. 2010).
Ao estudar comunidades vegetais, Darwin (1859), propds que espécies invasoras Sdo
favorecidas se houverem espécies nativas de mesmo género no ambiente invadido, uma vez que
ambas compartilham as mesmas caracteristicas e apresentam similaridade na historia de vida,
0 que pode aumentar as chances de sucesso da invasdo (hipétese da pré-adaptacdo; (Curnutt
2000; Ricciardi e Mottiar 2006; Proches et al. 2008; Li et al. 2015b ; Skdra et al. 2015). Um
exemplo desse processo, foi o estudo realizado por Allen et al. (2013), no qual obtiveram os
mesmos resultados para espécies de peixes ndo nativas em ambientes invadidos com espécies
congéneres.

Uma caracteristica dos peixes é a utilizacdo de diferentes estratégias para garantir o seu
sucesso no ambiente (Vazzoler, 1996). Para isso, utilizam os recursos alimentares como
substrato para seus processos metabolicos (Calow, 1985), sendo constituidos quimicamente por
agua, proteinas, lipidios, carboidratos e compostos nitrogenados ndo-proteicos, entre outros.
As proporgoes desses compostos determinam o seu contetido energético (Cui e Wootton, 1988),
que servem como um indicador de suas condices fisiologicas. O balango energético apresenta-

se entdo como um recurso alternativo para o entendimento da ecologia de um organismo. Esse
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balanco é resultante da diferenca entre a porcao da energia que é obtida através da alimentagédo
e da porcdo da energia que é desprendida para 0s varios processos vitais. A eficiéncia no uso
da energia assimilada, seja para o metabolismo, crescimento somatico ou reproducéo, além de
suas habilidades para adquirir e alocar, é que garantem o sucesso de determinadas espécies no
ambiente (Ferreira e Caramaschi, 2005).

As condicdes alimentares as quais 0s peixes estdo submetidos, podem retratar diferencas
no armazenamento e alocacdo de reservas de energia, 0 que pode indicar o bem-estar do peixe,
e possibilitar que sejam feitas relacbes com os habitos comportamentais (Vazzoler e Vazzoler,
1965) e as condi¢Oes ambientais (Filbert e Hawkins, 1995). A alocacdo de energia pode ser
influenciada por diversos fatores, direta ou indiretamente por agentes internos e externos ao
organismo. Entre os fatores internos estdo o sexo, a idade e o periodo reprodutivo. Os fatores
externos podem ser representados pelos componentes bioticos (disponibilidade de alimento e
competicdo) e abidticos (temperatura, pH, oxigénio e nutrientes dissolvidos) (Nikolsky, 1978;
Brett, 1979). Segundo Dourado e Benedito-Cecilio (2005), a energia alocada nos tecidos
musculares dos peixes pode refletir a concentracdo de nutrientes no ambiente, sendo assim,
locais com concentracfes de nutrientes mais elevadas apresentam organismos com maiores
densidades energéticas.

Para espécies do mesmo género, ou seja, com proximidade filogenética (Ricciardi e
Mottiar 2006; Li et al. 2015a), os nichos ecoldgicos tendem a ser muito préximos (Keppeler et
al. 2014), portanto, estas devem competir em varios aspectos, incluindo a obtencéo e uso da
energia do ambiente. Essa interacdo entre espécies nativas e ndo nativas e destas com o
ambiente reflete-se na densidade energética presente em seus tecidos somaticos. A densidade
energética, em estudos ecoldgicos, tem sido utilizada para indicar o estado fisiologico e
mudancas na composicdo do corpo de peixes, 0 que permite uma avaliacdo de alteracdes
ambientais (Encina e Granado Lorencio, 1997; Dourado e Benedito-Cecilo, 2005; Monteiro et
al. 2007). E vital a compreensdo dos fluxos energéticos para a organizacdo dos ecossistemas
(Linderman, 1942), uma vez que o acumulo de energia e os padroes de alocacdo sdo essenciais
para 0 sucesso ecoldgico e adaptativo dos organismos nos ambientes invadidos (Saldana e
Venables, 1983; Wootton, 1990).

Quando se trata de ambientes aquéticos continentais, interven¢des humanas como a
eliminacdo de barreiras naturais para o controle da vazdo de rios (através de barramentos)
causam diversas alteracBes, como: mudangas das caracteristicas fisicas e quimicas da agua;
retencdo de detritos e nutrientes; fragmentacdo de habitats; conexdo entre corpos hidricos

isolados (Agostinho et al. 2007). Todas estas consequéncias da alteracdo dos corpos aquaticos
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por barramentos facilitam a dispersdo de espécies que ndo se estabeleceriam no ambiente
conservado (Agostinho e Julio Junior 1996; Havel et al. 2005, Julio Junior et al. 2009; Johnson
et al. 2008; Vitule et al. 2012).

Diante disso, o0 objetivo desse trabalho foi analisar as possiveis variaces da densidade
energeética de peixes. Uma vez que: i) para se estabelecer em um novo ambiente espécies ndo
nativas devem apresentar vantagens sobre as nativas, podendo refletir-se no padrdo de obtencéo
e uso de energia, e ii) visto que a densidade energética esta relacionada a concentracdo de
nutrientes dos ambientes, hipotetizou-se que: i) as espécies ndo nativas apresentam maior
densidade energética em relacdo as nativas, e ii) as espécies nativas e ndo nativas apresentam
maior densidade energética em ambientes mais conservados. Dada a grande preocupacao da
introducdo de espécies nos ecossistemas aquaticos continentais, este trabalho visa contribuir
para o entendimento das interacdes entre espécies nativas e ndo nativas, bem como entre estas
e 0 ambiente, a fim de fornecer informacdes que possam auxiliar na compreensdo do
estabelecimento das espécies ndo nativas e a sua coocorréncia com as nativas em ambientes

impactados por barragens.

2 . Métodos
2.1 Area de estudo

O local de desenvolvimento da pesquisa compreende a planicie de inundagéo do alto rio
Parana que esta inserida na regido Neotropical (Alberts et al. 2011), e abrange o ultimo trecho
livre de barramentos do rio Parana, conhecido como planicie de inundacdo do alto rio Parang,
localizado a jusante da barragem de Porto Primavera e a montante do reservatério de Itaipu
(Thomaz et al. 1997), com aproximadamente 230 km de extensdo. Formada por uma série de
canais, afluentes e lagoas inundaveis associadas (Thomaz et al. 2004), com alta complexidade
de interacGes (Bohlke et al. 1978), e com uma das mais diversificadas ictiofaunas do mundo
(Lowe-Mcconnell, 1999). Destaca-se por ser um dos ambientes aquaticos de maior importancia
ecoldgica, econdmica e recreativa do Brasil, além da alta densidade populacional no seu
entorno. No entanto, apresenta-se também como um dos mais afetados pela a¢do antrdpica
(Agostinho et al. 2007; Agostinho et al. 2008), pois encontra-se sob controle de uma série de
barragens, que interferem no funcionamento natural desse ecossistema (Petrere Jr. et al. 1996;
Neiff, 2001; Agostinho et al. 2008).

Nas Ultimas décadas foram construidos mais de 145 reservatorios na bacia do rio Parana,
sendo estes considerados como a principal causa de impactos negativos na regido (Agostinho

et al. 2007; Agostinho et al. 2008), ocasionando alteracGes nas caracteristicas fisicas e quimicas
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da 4agua e a fragmentacdo dos habitats facilitando a introducéo e a permanéncia de espécies ndo
nativas (Havel et al. 2005; Johnson et al. 2008). Estudo realizado por Julio-Junior et al. (2009),
demonstrou que 33 espécies de peixes nativas do baixo rio Parana encontravam-se no trecho
alto do rio, em decorréncia da formacédo do reservatdrio de Itaipu (1982), que inundou o Salto
de Sete Quedas, barreira geografica natural que separava a ictiofauna dos trechos a montante.
Com o inicio da operacdo de um canal para transposicdo de peixes, em 2002, outras espécies
também foram capazes de se dispersar e atingir a regido alta do rio (Jalio-Junior et al. 2009;
Vitule et al. 2012).

Nesse contexto foram amostrados seis pontos de coleta, distribuidos por duas sub-
bacias da planicie: Parana - 22°45°S; 53°15°W (rio Parana, lagoa das Gargas e ressaco do Pau
V€i0), e lvinhema - 22°47°S; 53°32°W (rio Ivinheima, lagoa Ventura e lagoa dos Patos) (Figura
1).
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Figura 1. Area de estudo (planicie de inundagéo do alto rio Parana), com a localiza¢do dos seis pontos
amostrados nas duas sub-bacias.

As sub-bacias Parana e Ivinhema, apresentam diferentes caracteristicas limnologicas
em decorréncia das distintas influéncias as quais estdo submetidas. A sub-bacia Parana
caracteriza-se por valores médios mais elevados de transparéncia (obtidos através do disco de
Secchi, 3m) e menores valores médios de fosforo total (12 pg.L™), resultantes da cascata de
reservatorios a montante do trecho amostrado, que retém os nutrientes, diminuindo sua
concentracdo na agua, bem como sua turbidez. Em contrapartida, a sub-bacia Ivinhema
apresenta maior turbidez (0,7m) e valores médios de fosforo total mais elevados (39 pg.L™?)

(Roberto et al. 2009). Apresenta também maior grau de conservagao, tanto por estar inserido
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em uma area de preservacdo ambiental, o Parque Estadual das Varzeas do Rio lvinhema, como
por estar sob menor influéncia dos impactos do represamento do rio Parana (Agostinho et al.
2004). Sendo assim, a sub-bacia Ivinheima sera tratada como conservada enquanto a do Parana

impactada.

2.2 Amostragem
2.2.1 Ictiofauna

Entre as espécies de peixes nativas do trecho baixo que conseguiram se estabelecer na
parte alta do rio Parand e passaram a coocorrer com suas congéneres estdo Serrasalmus
marginatus Valenciennes (1837) e Hoplias mbigua Azpelicueta, Benitez, Aichino e Mendez
(2015), enquanto as nativas do alto rio Parana sdo Serrasalmus maculatus Kner (1858) e
Hoplias sp2 (apesar de ainda ndo ter sido descrita, caracteriza-se por ser um morfotipo bem
definido). Essas espécies sdo classificadas como piscivoras (Azevedo e Gomes 1942; Paiva
1974; Braga 1954; Sazima e Pombal Junior 1988; Lowe-McConnell 1999; Agostinho et al.
2003), ou seja, encontram-se no topo da cadeia alimentar, dessa forma podem refletir a
dindmica energética dos niveis troficos inferiores e destes com o ambiente.

Os peixes foram coletados nos meses de janeiro, setembro e dezembro de 2016, e marco,
junho e setembro de 2018, de acordo com o cronograma das campanhas de coleta do Programa
de Pesquisas Ecoldgicas de Longa Duragdo (PELD) site 6, (Universidade Estadual de
Maringa,Nupélia/PELD/CNPq). Redes de espera com diferentes tamanhos de malhas (2,4; 3;
4;5; 6; 7; 8; 10; 12; 14 e 16 cm entre nds adjacentes) ficaram expostas por um periodo de 24
horas e foram inspecionadas a cada 8 horas. Apo6s coletados, os peixes foram anestesiados e
eutanasiados conforme orientagdes do Comisséo de Etica no Uso de Animais da UEM (CEUA,
N° 1420221018, ID 001974),) e tiveram seus dados biométricos de comprimento padrdo (cm)
e peso (g) aferidos. As espécies foram identificadas segundo Graca e Pavanelli (2007) e Ota et
al (2018), e depositadas na Colecdo Ictiologica do Nucleo de Pesquisas em Limnologia,

Ictiologia e Aquicultura (Nupélia) da Universidade Estadual de Maringa.

2.2.2 Variaveis ambientais

As analises e retiradas de amostras para as variaveis ambientais foram feitas antes de
qualquer outro procedimento nos locais de coleta, a fim de evitar qualquer interferéncia no
ambiente que pudesse comprometer os resultados. As amostras foram coletadas no ponto
central do ambiente, ja os parametros abidticos foram medidos nas margens direita, esquerda e
no centro. As variaveis ambientais relacionadas a profundidade (profundimetro), temperatura

da agua (termbmetro), transparéncia da agua (disco de Secchi), oxigénio dissolvido (oximetro),
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pH (pHmetro) e condutividade (condutivimetro) foram mensuradas no local com seus
respectivos equipamentos de medida.

As demais variaveis foram analisadas pelo Laboratorio de Limnologia do Nucleo de
Pesquisas em Limnologia, Ictiologia e Aquicultura (Nupélia — UEM). Amostras de 4gua foram
coletadas em galdes de 5 litros para anélises de clorofila a, turbidez e nutrientes dissolvidos
(nitrato, aménia, e fosfato), além de 5 frascos pequenos para coleta de amostras para analise de
nutrientes totais (nitrogénio total fosforo total). Todas as amostras foram acondicionadas em

caixas térmicas com gelos durante o processo.

2.2.3 Densidade energética

Foram considerados somente peixes adultos, a fim de minimizar os efeitos da taxa de
crescimento inerentes a cada espécie sob a densidade energética. Ainda, a influéncia da
atividade reprodutiva anual foi reduzida por meio da selecdo dos exemplares em estadio de
maturacdo gonadal classificado como regeneragdo, de acordo com Brown-Peterson et al.
(2011).

Para as andlises de Densidade Energética (DE), os individuos das espécies nativas
(NAT) e ndo nativas (NN) de cada sub-bacia (tabela 1), tiveram uma amostra de masculo
extraida (aproximadamente 2 cm?), préximo a base de insercdo da nadadeira dorsal. Todas as
amostras de musculo devidamente identificadas foram limpas (retirada pele, escamas e 0ss0s),
enxaguadas em agua destilada, incluidas em papel aluminio, rotuladas e congeladas.
Posteriormente, foram submetidas a secagem em estufa a 45°C (durante 72 horas) e maceradas
com o auxilio de um moinho de esferas e peneiradas até a obtencdo de um p6 fino e homogéneo.
A densidade energética foi medida em calorias por grama de peso seco (cal/g de PS) e

determinada em calorimetro adiabatico (modelo Parr 6100).

Tabela 1. Nimero amostral das espécies nativas e ndo nativas por ambiente.

Ivinhema Parana
Hoplias NAT 13 3
Hoplias NN 20 64
Serrasalmus NAT 7 5

Serrasalmus NN 56 14
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2.2.4 Andlise de dados

Para testar as hipdteses i) de que as espécies nao nativas tem maior densidade energética
do que as nativas ii) de que espécies nativas e ndo nativas apresentam maior densidade
energética no ambiente mais conservado realizou-se uma Andlise de Variancia do programa
STATISTICA e posterior teste de Shapiro Wilk para verificar se a amostra atendia aos
pressupostos de homocedasticidade e normalidade, respectivamente. Uma vez que algum dos
pressupostos ndo foram atendidos, realizou-se o teste de diferenca de médias ndo paramétrico
Kruskal-Wallis.

3. Resultados

Considerando as densidades energéticas das espécies nativas e ndo nativas, constatou-
se, por meio do teste de Kruskal-Wallis, que houve diferenga significativa entre as densidades
energeticas das espécies (KW-Hqg) = 8,463; p = 0,0036), sendo que as espécies nativas
apresentam maior densidade energética que as ndo nativas, rejeitando a hipotese inicial de que

as espécies ndo nativas apresentam maior energia (Figura 2).

5300

| DE: KW-H(1,182) = 8.4631; p = 0,0036|
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Figura 2. Densidade energética (DE) das espécies nativas (NAT) e ndo nativas (NN).

A segunda hipotese de que as espécies nativas e ndo nativas apresentam maior densidade

energética no ambiente considerado conservado, foi testada através da realizacdo de dois testes
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de diferencas de medias ndo paramétricos, Kruskall-Wallis, um deles para as espécies nativas
nos dois ambientes e outro para as espécies ndo nativas nos ambientes conservado e impactado.
A densidade energética das espécies nativas apresentou diferenca significativa entre os
ambientes (NAT: KW-H28 = 6,2095; p = 0,0127), sendo que o ambiente conservado

demonstrou maior energia (Figura 3).
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Figura 3. Densidade energética (DE) das espécies nativas (NAT) nos ambientes conservado e impactado.
J& para as espécies ndo nativas ndo foi verificado o mesmo resultado, constatou-se que
n&o houve diferencas significativas entre as espécies ndo nativas nos ambientes conservados e

impactados (Figura 4). Dessa forma, a segunda hipotese foi parcialmente corroborada, sendo

verificada apenas para as espécies nativas.
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Figura 3. Densidade energética (DE) das espécies ndo nativas (NN) nos ambientes conservado e impactado.

4. Discussao

A hipotese inicial de que as espécies de peixes ndo nativas tém maior densidade
energética em relacdo as nativas foi refutada. As espécies nativas, na presenca de ndo nativas
de mesmo género e com habitos muito semelhantes demonstram maior éxito na obtencéo e
alocacdo de energia nos tecidos somaticos. A utilizagdo de diferentes estratégias para conversao
dessa energia alocada em processos vitais sao caracteristicas que garantem sucesso dos peixes
no ambiente (Vazzoler, 1996).

Vaérios fatores influenciam os processos de alocacdo de energia, podendo afetar o
metabolismo dos peixes direta ou indiretamente, internos e externos aos organismos. Segundo
Simberloff e Dayam (1991), individuos da mesma guilda tréfica exploram recursos ambientais
de forma semelhante, entretanto, uma caracteristica importante no comportamento alimentar de
peixes é a plasticidade (Lacerda Lula, 2003). Portanto sdo necessarias adaptacdes metabdlicas,
que dependem da capacidade que cada espécie possui de resistir as mudancas que ocorrem no
ambiente e que muitas vezes se tornam irreversiveis (Agostinho e Benedito-Cecilio, 1992).

Dessa forma, a energia alocada nos tecidos somaticos corresponde ao resultado das interacdes
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e limitagdes entre os custos e os beneficios de uma determinada situacdo ecoldgica (Pianka,
1982).

O estabelecimento de espécies ndo nativas pode resultar em alteracfes na dieta das
espécies nativas, afetando seu fitness (Douglas et al. 1994; Cordova-Tépia et al. 2015) e levando
ao declinio populacional (Agostinho et al. 2003). Segundo 0 mesmo autor, a espécie nativa
desse estudo comporta-se como competidor fugitivo, desviando suas preferéncias alimentares
e por recursos reprodutivos, favorecendo o aumento populacional da ndo nativa. Esse efeito foi
observado por Alves et al. (2017) a partir de estudos de abundancia das piranhas na planicie de
inundacdo do alto rio Parana (Agostinho e Jalio Junior, 2002; Agostinho, 2003). Ao longo do
tempo, ocorria o predominio de S. maculatus (nativa) sobre S. marginatus (ndo nativa), cerca
de trés anos apos a remoc¢do da barreira geografica (Salto das Sete Quedas) que separava as
ecorregides que habitavam as duas espécies, e nos anos seguintes notou-se um abrupto declinio
de S. maculatus, com posterior aumento de S. marginatus. O mesmo pode estar ocorrendo com
as Hoplias, uma vez que o nimero de espécimes amostrados de H. mbigua (ndo nativa) foi
maior que o de Hoplias sp2 (nativa) nas amostragens realizadas para o presente estudo. Este
fato se torna mais grave quando se trata de ambientes similares e de espécies com proximidade
filogenética, j& que a similaridade na historia de vida pode aumentar as chances de sucesso da
invasdo (‘Hipotese da Pré-adaptag@o’) (Curnutt 2000; Ricciardi e Mottiar 2006; Proches et
al. 2008; Li et al. 2015a ; Skéra et al. 2015). Moyle & Light (1996) afirmam que o sucesso da
invasbes a longo prazo € mais provavel em sistemas aquaticos que foram alterados por
atividades antropicas, o que pode reduzir a abundancia de espécies nativas, bem como a
intensidade das interagdes bidticas (Havel et al. 2005),

As espécies ndo nativas, estariam alocando seus recursos energéticos para a reproducao,
enguanto que as nativas estariam alocando seus recursos para sua manutencdo no ambiente.
Isso explica por que mesmo tendo que enfrentar uma série de filtros bidticos e abioticos para se
estabelecerem no ambiente, e demonstrando vantagens sobre os demais concorrentes em varios
aspectos, as espécies ndo nativas apresentam menor densidade energética que as nativas,
enguanto essas, em menor nimero apresentam maior densidade energética.

A segunda hipotese, de que as especies nativas e ndo nativas apresentam maior
densidade energética em ambientes mais conservados, foi parcialmente corroborada. Para as
espécies nativas a hipotese é verdadeira, uma vez que elas apresentaram maior densidade
energética no ambiente mais conservado, enquanto as ndo nativas ndo apresentaram diferencga
significativa em suas densidades energéticas nos ambientes conservados e impactados. Esse

resultado € um reflexo da importancia da preservacdo dos ambientes para a persisténcia de


https://link-springer-com.ez79.periodicos.capes.gov.br/article/10.1007/s10750-018-3541-z#CR45
https://link-springer-com.ez79.periodicos.capes.gov.br/article/10.1007/s10750-018-3541-z#CR43
https://link-springer-com.ez79.periodicos.capes.gov.br/article/10.1007/s10750-018-3541-z#CR49
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espécies nativas, uma vez que elas conseguem se manter com maiores densidades energéticas
em seus ambientes originais, nos quais estabeleceram uma historia evolutiva com as
caracteristicas bidticas e abidticas do ambiente. Enquanto que, as espécies ndo nativas, como
uma de suas caracteristicas para sucesso na invasdo e no seu estabelecimento, apresentam maior
plasticidade fenotipica, o que permite sua sobrevivéncia em habitats com condi¢cdes ambientais
distintas do seu local de origem. Agostinho et al. (1997) apontou que espécies ndo-nativas,
apresentam maiores faixas de tolerancia as condigdes fisicas e quimicas do novo ambiente,
aumentando ainda mais a sua plasticidade e probabilidade para se adaptar em ambientes
impactados.

Atividades antropicas perturbam os ecossistemas alterando sua diversidade, area e
produtividade, entretanto, as relacGes entre essas alteracdes e a organizacdo das comunidades
ou a persisténcia das espécies, ndo sao sempre evidénciadas (Gotelli e Ellison, 2006). Para
ambientes aquéticos continentais a construcao de reservatorios, tém sido apontada como uma
das principais causadoras de impactos (Agostinho et al. 2007; Agostinho et al. 2008),
ocasionando alteracdes nas caracteristicas fisicas e quimicas da agua e a fragmentacdo dos
habitats, associadas a eliminacao de barreiras geograficas naturais facilitando a introducéo e a
permanéncia de espécies ndo nativas (Agostinho e Jalio Junior, 1996; Havel et al. 2005;
Johnson et al. 2008).

Considerando gque os mecanismos pelos quais as espécies de peixes ndo nativas
desestabilizam os ambientes, sdo extremamente complexos (Gozlan et al. 2010; Cucherousset
e Olden, 2011), novas ferramentas integradas sdo necessarias para determinar e quantificar os
seus efeitos potenciais sobre ambientes invadidos. Neste sentido, faz-se necessarios e urgentes
continuos estudos de monitoramento, sejam da densidade energética das espécies nativas e nao
nativas, como de suas abundancias em ambientes de planicies, afim de proteger a

biodiversidade ictica dos ambientes aquaticos continentais.
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ANEXO A

Biological Invasions — Authorship Guidelines
Instructions for Authors
PAPER CATEGORIES

Biological Invasions publishes research and synthesis apers on patterns and processes of
biological invasions in terrestrial, freshwater, and marine (including brackish) ecosystems. Also
of interest are scholarly papers on management and policy issues as they relate to onservation
programs and the global amelioration or control of invasions. The journal will consider

proposals for special issues resulting from conferences or workshops on invasions.
Paper categories
ORIGINAL PAPERS

Novel empirical and theoretical research on topics in invasion biology, such as ecological
consequences of invasions (including changes in community and ecosystem structure and
processes), factors that influence transport, establishment, and spread of invasions, mechanisms
that control the abundance and distribution of invasive species, biogeography, genetics of
invaders (as genetics casts light on processes and pathways of invasions), dispersal vectors,
evolutionary consequences of invasions in both historical and geological time, innovative
management techniques, and analytical syntheses and overviews of invasive biotas. Authors

must, in their cover letters, explain how the reported research is novel and exciting.

PERSPECTIVES, PARADIGMS, AND SYNTHESES

Overviews of policies on invasion management; perspectives on invasions and paradigms of
invasion
biology; syntheses of literature reports. Prospective authors should contact the Editor-in-Chief

about suitability of proposed topics.
REVIEWS

Synthetic, timely reviews of topics in invasion biology for which there is a substantial literature.
Prospective authors must contact the Editor-in-Chief about suitability of proposed review topic.

INVASION NOTES
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Short reports (10 manuscript pages including cover page, less than 25 references, figures, and
tables) of new and particularly noteworthy invasions, important changes in status or range of
existing invasions, novel and promising techniques for managing particular invasions, evidence
on an invasion pathway of particular interest, and the like. A note simply reporting a new
species in a new location would not merit publication as an Invasion Note. Invasion Notes are
not full research papers and must have (a) an abstract of one short paragraph, (b) a short
introductory paragraph explaining the context of the note, (c) the reported information, and (d)

a brief discussion of the significance of the note.
ELTON REVIEW

The Elton Review series in Biological Invasions is named in recognition of Charles Elton,
whose 1958 monograph, The Ecology of Invasions by Animals and Plants, called attention to
the scope and impacts of invasions. These invited in-depth reviews are written by leading
scientists engaged in exciting, groundbreaking research, and we encourage a personal
perspective with provocative discussion. Although relevant older work should be discussed, an
Elton Review should be less an exercise in literature documentation and rather a forum for
synthesizing and presenting ideas to advance the field. A typical Elton Review is 6000 - 8000
words long, with up to 150 references and 8 figures. Prospective authors should contact the

Editor-in-Chief about suitability of proposed topics.
FLASHPOINTS

Flashpoints are invited paired contributions published together on substantial disputes,
knowledge gaps, or controversies over invasion biology, management, or policy. Authors may
propose a topic and, if accepted, the editors will invite an appropriate respondent. These short
articles (1500 words or less, maximum of 25 citations) are intended to generate significant
dialogue among researchers, managers, and policy makers and to shed light on specific or
interdisciplinary aspects of biological invasions. Authors may submit short rebuttals to the
original articles of no more than 300 words long. Rebuttals will be published simultaneously
with no further comment from the authors. Prospective authors should contact the Editor-in-

Chief about suitability of proposed topics.
ALIEN FLORAS AND FAUNAS

This section includes papers that provide information on complete alien floras or faunas of large

regions, such as countries, with clearly described criteria used to assess the species’ status as
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casual, naturalized, or invasive. The papers typically contain information on the structure of the
studied alien flora or fauna, in terms of geographic origin, life histories, invaded habitat, time
of introduction or introduction pathways, accompanied by an analysis of basic patterns of alien
species richness, diversity, or impacts, as well as factors underlying variation in these
characteristics. Full species lists with relevant available information must be published with the
paper as electronic supplementary material.

BOOK REVIEWS

To be solicited by the Editor-in-Chief.
Paper Length

Papers must be concise and well written. While there are no specific page or word limits for
any paper category except Invasion Notes, as a guide the average original paper contains
approximately 8,000 words. Longer papers may be considered if the information justifies the
length.

General Instructions

1) Please recall that Biological Invasions is read by specialists in invasion biology, so that
introductory material pointing to the general importance of invasions is unnecessary and

inappropriate.

2) Authors must submit, with their manuscripts, names and e-mail addresses of 4 unbiased,
expert potential referees who have not previously read the manuscript. Authors may submit
names of potential referees that they request not be used and may also request a particular

handling editor.
AUTHORSHIP GUIDELINES
Authorship credit should be based on:

1) substantial contributions to conception and design, acquisition of data, or analysis and

interpretation of data; AND

2) drafting the article or revising it critically for important intellectual content;
AND

3) final approval of the version to be submitted for publication.

All of these conditions should be met by all authors.
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Acquisition of funding, collection of data, or general supervision of the research group alone

does not constitute authorship.

All contributors who do not meet the criteria for authorship should be listed in an

acknowledgments section.
All authors must agree on the sequence of authors listed before submitting the article.
All authors must agree to designate one author as the corresponding author for the submission.

It is the responsibility of the corresponding author to dialogue with the co-authors during the

peer-reviewing and proofing stages and to also act on their behalf.

If the article is accepted for publication, after acceptance, no changes in authorship, the order

of authors, or designation of the corresponding author will be permitted.
MANUSCRIPT SUBMISSION

Manuscript Submission

Submission of a manuscript implies: that the work described has not been published before;
that it is not under consideration for publication anywhere else; that its publication has been
approved by all co-authors, if any, as well as by the responsible authorities — tacitly or explicitly
— at the institute where the work has been carried out. The publisher will not be held legally

responsible should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been published
elsewhere are required to obtain permission from the copyright owner(s) for both the print and
online format and to include evidence that such permission has been granted when submitting
their papers. Any material received without such evidence will be assumed to originate from

the authors.

Online Submission
Please follow the hyperlink “Submit online” on the right and upload all of your manuscript files

following the instructions given on the screen.

Title Page
The title page should include:
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e The name(s) of the author(s)

e A concise and informative title

e The affiliation(s) and address(es) of the author(s)

e The e-mail address, and telephone number(s) of the corresponding author
e |If available, the 16-digit ORCID of the author(s)

Abstract
Please provide an abstract of 150 to 250 words. The abstract should not contain any undefined

abbreviations or unspecified references.

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

TEXT

Text Formatting

Manuscripts should be submitted in Word.

e Use a normal, plain font (e.g., 10-point Times Roman) for text.

e Use italics for emphasis.

e Use the automatic page numbering function to number the pages.

e Do not use field functions.

e Use tab stops or other commands for indents, not the space bar.

e Use the table function, not spreadsheets, to make tables.

e Use the equation editor or MathType for equations.

e Save your file in docx format (Word 2007 or higher) or doc format (older Word

e versions).

Manuscripts with mathematical content can also be submitted in LaTeX.
Headings

Please use no more than three levels of displayed headings.
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Abbreviations
Abbreviations should be defined at first mention and used consistently thereafter.
Footnotes

Footnotes can be used to give additional information, which may include the citation of a
reference included in the reference list. They should not consist solely of a reference citation,
and they should never include the bibliographic details of a reference. They should also not
contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical data).
Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the

title page. The names of funding organizations should be written in full.
REFERENCES

Citation

Cite references in the text by name and year in parentheses. Some examples:

Negotiation research spans many disciplines (Thompson 1990).

This result was later contradicted by Becker and Seligman (1996).

This effect has been widely studied (Abbott 1991; Barakat et al. 1995a, b; Kelso and
Smith 1998; Medvec et al. 1999, 2000).

Reference list

The list of references should only include works that are cited in the text and that have been
published or accepted for publication. Personal communications and unpublished works should
only be mentioned in the text. Do not use footnotes or endnotes as a substitute for a reference
list.
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Reference list entries should be alphabetized by the last names of the first author of each work.
Order multi-author publications of the same first author alphabetically with respect to second,

third, etc. author. Publications of exactly the same author(s) must be ordered chronologically.
Journal article

Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L (2009) Effect
of high intensity intermittent training on heart rate variability in prepubescent children. Eur J
Appl Physiol 105:731-738. https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al” in long author lists

will also be accepted:

Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl J Med 965:325—
329

Article by DOI

Slitka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine production. J Mol
Med. https://doi.org/10.1007/s001090000086

Book
South J, Blass B (2001) The future of modern genomics. Blackwell, London
Book chapter

Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of modern genomics,
3rd edn. Wiley, New York, pp 230-257

Online document

Cartwright J (2007) Big stars have weather too. I0P Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

Dissertation

Trent JW (1975) Experimental acute renal failure. Dissertation, University of California
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Always use the standard abbreviation of a journal’s name according to the ISSN List of Title

Word Abbreviations, see
ISSN LTWA
If you are unsure, please use the full journal title.

For authors using EndNote, Springer provides an output style that supports the formatting of

intext citations and reference list.

TABLES

e All tables are to be numbered using Arabic numerals.

e Tables should always be cited in text in consecutive numerical order.

e For each table, please supply a table caption (title) explaining the components of the
table.

e Identify any previously published material by giving the original source in the form of
a reference at the end of the table caption.

e Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for

significance values and other statistical data) and included beneath the table body.
ARTWORK AND ILLUSTRATIONS GUIDELINES

Electronic Figure Submission

e Supply all figures electronically.

¢ Indicate what graphics program was used to create the artwork.

e For vector graphics, the preferred format is EPS; for halftones, please use TIFF format.
MSOffice files are also acceptable.

e Vector graphics containing fonts must have the fonts embedded in the files.

e Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

e Definition: Black and white graphic with no shading.

e Do not use faint lines and/or lettering and check that all lines and lettering within the
figures are legible at final size.

e All lines should be at least 0.1 mm (0.3 pt) wide.

e Scanned line drawings and line drawings in bitmap format should have a minimum

resolution of 1200 dpi.
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e Vector graphics containing fonts must have the fonts embedded in the files.
Halftone Art

Definition: Photographs, drawings, or paintings with fine shading, etc.

If any magnification is used in the photographs, indicate this by using scale bars within the
figures themselves.

Halftones should have a minimum resolution of 300 dpi.

Color Art

Color art is free of charge for online publication.

If black and white will be shown in the print version, make sure that the main information will
still be visible. Many colors are not distinguishable from one another when converted to black
and white. A simple way to check this is to make a xerographic copy to see if the necessary
distinctions between the different colors arestill apparent.

If the figures will be printed in black and white, do not refer to color in the captions.

Color illustrations should be submitted as RGB (8 bits per channel).
Figure Lettering

e To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

e Keep lettering consistently sized throughout your final-sized artwork, usually about 2—
3 mm (8-12 pt).

e Variance of type size within an illustration should be minimal, e.g., do not use 8-pt type
on an axis and 20-pt type for the axis label.

e Avoid effects such as shading, outline letters, etc.

e Do not include titles or captions within your illustrations.
Figure Numbering

All figures are to be numbered using Arabic numerals.

Figures should always be cited in text in consecutive numerical order.

Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures, continue the
consecutive numbering of the main text. Do not number the appendix figures, "Al, A2, A3,
etc.”" Figures in online appendices (Electronic Supplementary Material) should, however, be

numbered separately.
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Figure Captions

e Each figure should have a concise caption describing accurately what the figure depicts.
Include the captions in the text file of the manuscript, not in the figure file.

e Figure captions begin with the term Fig. in bold type, followed by the figure number,
also in bold type.

¢ No punctuation is to be included after the number, nor is any punctuation to be placed
at the end of the caption.

e ldentify all elements found in the figure in the figure caption; and use boxes, circles,
etc., as coordinate points in graphs.

e Identify previously published material by giving the original source in the form of a

reference citation at the end of the figure caption.
Figure Placement and Size

e Figures should be submitted separately from the text, if possible.

e When preparing your figures, size figures to fit in the column width.

e For most journals the figures should be 39 mm, 84 mm, 129 mm, or 174 mm wide and
not higher than 234 mm.

e For books and book-sized journals, the figures should be 80 mm or 122 mm wide and

not higher than 198 mm.
Permissions

If you include figures that have already been published elsewhere, you must obtain permission
from the copyright owner(s) for both the print and online format. Please be aware that some
publishers do not grant electronic rights for free and that Springer will not be able to refund any
costs that may have occurred to receive these permissions. In such cases, material from other

sources should be used.
Accessibility

In order to give people of all abilities and disabilities access to the content of your figures,

please make sure that

All figures have descriptive captions (blind users could then use a text-to-speech
software or a text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying information
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(colorblind users would then be able to distinguish the visual elements)

Any figure lettering has a contrast ratio of at least 4.5:1
ELECTRONIC SUPPLEMENTARY MATERIAL

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter. This feature
can add dimension to the author's article, as certain information cannot be printed or is more

convenient in electronic form.

Before submitting research datasets as electronic supplementary material, authors should read
the journal’s Research data policy. We encourage research data to be archived in data

repositories wherever possible.
Submission

Supply all supplementary material in standard file formats.
Please include in each file the following information: article title, journal name, author names;
affiliation and e-mail address of the corresponding author.
To accommodate user downloads, please keep in mind that larger-sized files may require very

long download times and that some users may experience other problems during downloading.
Audio, Video, and Animations

Aspect ratio: 16:9 or 4:3
Maximum file size: 25 GB
Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts, m4v, 3gp
Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for long-term
viability.

A collection of figures may also be combined in a PDF file.
Spreadsheets

Spreadsheets should be submitted as .csv or .xIsx files (MS Excel).

Specialized Formats
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Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica notebook), and

.tex can also be supplied.

Collecting Multiple Files

It is possible to collect multiple files in a .zip or .gz file.
Numbering

If supplying any supplementary material, the text must make specific mention of the
material as a citation, similar to that of figures and tables.
Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the animation

(Online Resource 3)", “... additional data are given in Online Resource 4”.

Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.
Captions

For each supplementary material, please supply a concise caption describing the

content of the file.
Processing of supplementary files

Electronic supplementary material will be published as received from the author without any

conversion, editing, or reformatting.
Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

The manuscript contains a descriptive caption for each supplementary material

Video files do not contain anything that flashes more than three times per second (so

that users prone to seizures caused by such effects are not put at risk)
ENGLISH LANGUAGE EDITING

For editors and reviewers to accurately assess the work presented in your manuscript you need
to ensure the English language is of sufficient quality to be understood. If you need help with

writing in English you should consider:

Asking a colleague who is a native English speaker to review your manuscript for

clarity.
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Visiting the English language tutorial which covers the common mistakes when writing in
English.

Using a professional language editing service where editors will improve the English to ensure
that your meaning is clear and identify problems that require your review.

Two such services are provided by our affiliates Nature Research Editing Service and American
Journal Experts. Springer authors are entitled to a 10% discount on their first submission to

either of these services, simply follow the links below.

English language tutorial
Nature Research Editing Service

American Journal Experts

Please note that the use of a language editing service is not a requirement for publication in this
journal and does not imply or guarantee that the article will be selected for peer review or

accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and formal
style before publication.
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ETHICAL RESPONSIBILITIES OF AUTHORS

This journal is committed to upholding the integrity of the scientific record. As a member of
the
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Committee on Publication Ethics (COPE) the journal will follow the COPE guidelines on how

to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could damage the trust in
the journal, the professionalism of scientific authorship, and ultimately the entire scientific
endeavour. Maintaining integrity of the research and its presentation can be achieved

byfollowing the rules of good scientific practice, which include:

e The manuscript has not been submitted to more than one journal for simultaneous
consideration.

e The manuscript has not been published previously (partly or in full), unless the new
work concerns an expansion of previous work (please provide transparency on the re-
use of material to avoid the hint of text-recycling (“self-plagiarism”)).

e Assingle study is not split up into several parts to increase the quantity of submissions
and submitted to various journals or to one journal over time (e.g. “salami-publishing”).

e No data have been fabricated or manipulated (including images) to support your
conclusions

e No data, text, or theories by others are presented as if they were the author’s own
(“plagiarism”). Proper acknowledgements to other works must be given (this includes
material that is closely copied (near verbatim), summarized and/or paraphrased),
quotation marks are used for verbatim copying of material, and permissions are

e secured for material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

e Consent to submit has been received explicitly from all co-authors, as well as from the
responsible authorities - tacitly or explicitly - at the institute/organization where the
work has been carried out, before the work is submitted.

e Authors whose names appear on the submission have contributed sufficiently to the
scientific work and therefore share collective responsibility and accountability for the
results.

e Authors are strongly advised to ensure the correct author group, corresponding author,
and order of authors at submission. Changes of authorship or in the order of authors are
not accepted after acceptance of a manuscript.

e Adding and/or deleting authors and/or changing the order of authors at revision stage
may be justifiably warranted. A letter must accompany the revised manuscript to explain
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the reason for the change(s) and the contribution role(s) of the added and/or deleted
author(s). Further documentation may be required to support your request.

e Requests for addition or removal of authors as a result of authorship disputes after
acceptance are honored after formal notification by the institute or independent body
and/or when there is agreement between all authors.

e Upon request authors should be prepared to send relevant documentation or data in order
to verify the validity of the results. This could be in the form of raw data, samples,
records, etc. Sensitive information in the form of confidential proprietary data is
excluded.

If there is a suspicion of misconduct, the journal will carry out an investigation following the
COPE guidelines. If, after investigation, the allegation seems to raise valid concerns, the
accused author will be contacted and given an opportunity to address the issue. If misconduct
has been established beyond reasonable doubt, this may result in the Editor-in-Chief’s
implementation of the following measures, including, but not limited to:

If the article is still under consideration, it may be rejected and returned to the author.

If the article has already been published online, depending on the nature and

severity of the infraction, either an erratum will be placed with the article or in severe

cases complete retraction of the article will occur. The reason must be given in the

published erratum or retraction note. Please note that retraction means that the

paper is maintained on the platform, watermarked "retracted” and explanation for

the retraction is provided in a note linked to the watermarked article.

The author’s institution may be informed.

To ensure objectivity and transparency in research and to ensure that accepted principles of
ethical and professional conduct have been followed, authors should include information
regarding sources of funding, potential conflicts of interest (financial or non-financial),
informed consent if the research involved human participants, and a statement on welfare of

animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section entitled

“Compliance with Ethical Standards” when submitting a paper:

Disclosure of potential conflicts of interest
Research involving Human Participants and/or Animals

Informed consent
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Please note that standards could vary slightly per journal dependent on their peer review policies
(i.e. single or double blind peer review) as well as per journal subject discipline. Before

submitting your article check the instructions following this section carefully.

The corresponding author should be prepared to collect documentation of compliance with
ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-mentioned
guidelines. The author will be held responsible for false statements or failure to fulfill the above

mentioned guidelines.
DISCLOSURE OF POTENTIAL CONFLICTS OF INTEREST

Authors must disclose all relationships or interests that could have direct or potential influence
or impart bias on the work. Although an author may not feel there is any conflict, disclosure of
relationships and interests provides a more complete and transparent process, leading to an
accurate and objective assessment of the work. Awareness of a real or perceived conflicts of
interest is a perspective to which the readers are entitled. This is not meant to imply that a
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