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o termo “trófico”, derivado da palavra grega 





𝐵 =  (∑ pi2)−1𝑝𝑖
𝐵𝑠 =  (𝐵−1𝑛−1) 

) próximos de ‘um’ 

enquanto valores próximos de ‘zero’ significam que uma ou algumas categorias foram 



A egestão regular de pellets, também chamados de “pelotas” ou “egagrópilas” por 



–











δ

δ

Com relação a terminologias, o termo “razão isotópica” (R) é utilizado para 

mais pesado e raro é escrito primeiro e, em seguida, o mais leve e abundante, e.g. “R 

N” (Bond & Hobson 2012). As razões isotópicas de uma amostra são 
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(‰), e refere

𝛿 C13  ou 𝛿 N (‰)15  =  ⌈(Ramostra Rpadrão⁄ ) −  1⌉ 

δ 24‰ a 38‰, enquanto as plantas C4, presentes em ambientes 

11‰ a 15‰ (Martinelli et al. 2009). Já os IEs
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orgânica sedimentar é a principal fonte de energia (Mont’Alverne et al. 2016). A

δ 24,7‰ até 17,8‰) nas zonas 

19,1‰ até 12,3‰) na zona estuarina próximo à 
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δ – –27 ‰) 
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24,30‰ a 28,31‰) também se encontram próximos aos das macrófitas aquáticas, 



popular em inglês ‘Neotropic ormorant’ (Conde

que significa ‘anão’, com que significa ‘asa’ (Telfair & Morrison 2022). Esse 









asas abertas ou ‘wing spreading’ pode ser um comportamen



são baseadas no modelo conhecido como “Verbail trap” (Bloom et al. 2007; Jahn et al. 
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species’ ecological role and potential influence on certain environments, it is necessary 
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impacts on those species, while also informing estimates of the birds’ energy 
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blood reflects up to 4 weeks of a bird’s recent diet because of its high isotopic turnover 
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Lagoon (31°57'S; 52°06'W) (Fig. 1), the world’s largest choked lagoon (approximately 

al., 2008a; authors’ personal observation).





roosting (authors’ personal observation). On Cardoso Island, located in the northern 

plastic tubes, considering that each taxon present in a pellet was referred to as a “food 

item”, whereas each food item representing a preyed individual was termed “prey”, 

by digestion. Therefore, the category “characids” was created for the family Characidae, 



“unidentified fish”. The quantification of pink shrimp (
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measurement is per mille (‰) and R = 

𝛿 C13  or 𝛿 N (‰)15 =  ⌈(Rsample Rstandard⁄ ) −  1⌉

instrumental drift. The standard deviation indicated a precision of ±0.1‰ for both δ

δ

𝑃𝑆𝐼𝑅𝐼% = (𝑃𝑁% + 𝑃𝑀%) × 𝐹𝑂% 
) was calculated using Levins’ equation (1968), based on 

𝐵 =  (∑ pi2)−1



𝐵𝑠 =  (𝐵−1𝑛−1)

𝐹𝑀𝑅 = 16.69 × 𝑚0.651

δ

δ δ
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δ C = 0.2 ± 1.3‰ and δ

= 4.8 ± 0.8‰, whereas those applied to blood were δ C = −1.1 ± 1.1‰ and δ

0.6‰. 
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catfish, and no estuarine prey was found in the limnetic pellets (Table 3). “Unidentified 

fish” accounted for 8.6% and 25.8% of PN% in the estuarine and limnetic environments, 
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those from the limnetic environment (−16.38‰ vs. −25.38‰; 

similar pattern was observed in feathers (−19.33‰ vs. −26.86‰; 

δ

values (standard deviation ± 2.92‰ and ± 4.12‰, respectively) (Table 2). Mean δ

were also higher for cormorants from the estuarine environment, both in blood (14.00‰ vs. 

10.58‰; < 0.0001) and feathers (14.91‰ vs. 10.94‰; 
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five percent credibility intervals were used for the mixing models in the ‘simmr’ 
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species’ broad distribution. The results obtained through the conventional dietary method and 





species’ foraging habits, as it consumes fishes occupying different portions of the water column, 



used as feeding grounds (Barquete et al., 2008a; Quintela et al., 2018; authors’ personal 
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during dispersal by each individual throughout the feather growth period (authors’ personal 

Argentina, resulting in greater assimilation of freshwater prey from different locations (authors’ 
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Bayesian isotopic mixing models were generated using ‘simmr’ 
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0.8 ± 1.1 ‰ and δ = 3.0 ± 0.6 ‰, and δ

1.1 ‰ and δ = 3.9 ± 0.7 ‰
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Brazil. 95% credibility intervals were used for the mixing models in the ‘simmr’ package.
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  B =      (  ∑   p i 2 )  − 1


  𝛿  C   13   or   𝛿   N   ( ‰ )   15 =    ⌈  (    R sample   R standard ) −   1 ⌉


    p  i 


    B  s   =    (   B − 1  n − 1 )  


  𝛿  C   13   ou   𝛿   N   ( ‰ )   15   =    ⌈  (    R amostra   R  padr ã o ) −   1 ⌉  


  𝛿  C   13   or   𝛿   N   ( ‰ )   15 =    ⌈  (    R sample   R standard ) −   1 ⌉


  P S I R I % =  ( P N % + P M % ) × F O %  


  B =      (  ∑   p i 2 )  − 1


    B  s =    (   B − 1  n − 1 )


  F M R = 16 . 69   ×   m  0 . 651

