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Appendix S2 

Spatial dependence analysis 

Methods: In the main text (Materials and methods: Correlation of assemblage structure to physico-

chemical properties) we performed a co-inertia analysis (COIA, henceforth COIA-1) to determine the 

extent to which species abundances and physico-chemical water parameters are correlated. To 

determine if the relationship between species abundances and physico-chemical water parameters has 

spatial dependence, we calculated the hydrological distance between all pairs of sites (using the Path 

tool in Google Earth) and incorporated these into a principal component of neighbor distances 

(PCNM) among all 71 sample events (henceforth ‘distance matrix’). We then merged this distance 

matrix with the principal component analysis (PCA) of the ‘abiotic matrix’ described in the main 

text. Finally, we correlated this merged matrix to the (PCoA) of the Bray-Curtis indices of  the biotic 

matrix described in the main text, via a new COIA (henceforth COIA-2). The magnitude of the 

difference between the RV of COIA-1 and COIA-2 ( RV) informed us of the degree of spatial 

dependence, with a low  RV indicating low spatial dependence. 

Results: 

COIA-2 yielded an RV of 0.47 (P < 0.001; null model 95% CIs 0.108–0.115). The low  RV (0.01) 

between COIA-1 (RV = 0.46 – see Main text – Results – Community composition) and COIA-

2 indicates that the relationship between assemblage structure and physico-chemical parameters has 

negligible spatial dependence, i.e. was uninfluenced by the distances between the three sets of sites. 

 

Appendix S3 

Biodiversity collections hosting collected fishes 

Excepting some large specimens belonging to common, readily-identifiable species, our entire 

collection was cataloged at Museu de Ciências e Tecnologia, Pontifícia Universidade Católica do Rio 

Grande do Sul (MCP), Universidade Federal do Oeste do Pará (UFOPA), and Museu de Zoologia da 

Universidade Estadual de Campinas (ZUEC) in Brazil, and Florida Museum of Natural History (UF) 

in the USA. 
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Appendix S5 

Designation of fish orders to predominantly diurnal versus nocturnal activity: 

 

Osteoglossiformes: Diurnal (Agudelo-Zaomora et al. 2007). 

Clupeiformes: Diurnal (Rodriguez and Lewis 1997; Arrington and Winemiller 2003; Arantes et 

al. 2018) 

Characiformes: Diurnal (Roberts 1972) (Lowe-McConnell 1975; Rodriguez and Lewis 1997; 

Tejerina-Garro et al. 1998; Galacatos et al. 2004; Carvalho et al. 2007; Brejão et al. 2013).  

Gymnotiformes: Nocturnal (Crampton 2019). 

Siluriformes: Nocturnal (Lowe-McConnell 1975; Rodriguez and Lewis 1997; Tejerina-Garro et 

al. 1998; Carvalho et al. 2007; Brejão et al. 2013; Arantes et al. 2018). 

Gobiiformes (Microphylipnus ternetzi): Diurnal (Flavio T. Lima. pers. obs). 

Synbranchiformes: Diurnal (Junges et al. 2007)  

Pleuronectiformes: Diurnal (Arrington and Winemiller 2003). 

Cyprinodontiformes: (Arrington and Winemiller 2003; Brejão et al. 2013). 

Beloniformes: Diurnal (Goulding and Carvalho 1983). 

Tetraodontiformes: Diurnal (Krumme et al. 2007) (and  pers. obs. for Colomesus asellus) 

Cichliformes: Diurnal (Lowe-McConnell 1969; Lowe-McConnell 1975; Rodriguez and Lewis 

1997; Tejerina-Garro et al. 1998; Carvalho et al. 2007; Arantes et al. 2018) 

Perciformes: Diurnal (Arrington and Winemiller 2003) 
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Myliobatiformes: Nocturnal. Pers. obs; (Lasso et al. 1996). 

Ceratodontiformes: Diurnal (Gonzalez Naya et al. 2008). 
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