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Authors Ichnological 
description Paleoenvironmental interpretation

Oliveira (1912) Yes —

Clarke (1913) Yes —

Oliveira (1927) Yes —

Du Toit and Reed (1927) No —

Oppenhein (1936) No Estuarine or coastal environments

Carvalho (1941) Yes Aeolian or estuarine environment with circulating waters

Lange (1942) Yes —

Maack (1946) No Shallow marine or deltaic environment

Maack (1947) No Shallow marine environment with glacial inf luence

Petri (1948) No Shallow marine environment

Maack (1950) No Transgressive marine environment

Caster (1952) No Beach and coastal environment

Almeida (1954) No Transgressive coastal environments

Sanford and Lange (1960) No Shallow marine environment

Ludwig and Ramos (1965) No Fluvial environments

Lange (1965) No Coastal environment inf luenced by waves and currents

Bigarella et al. (1966) No Offshore marine environment close to the coastline

Barbosa et al. (1966) No —

Lange and Petri (1967) Yes Shallow marine environment inf luenced by strong waves and currents

Bigarella and Salamuni (1967) No Shallow marine environment inf luenced by strong waves and currents
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Authors Ichnological 
description Paleoenvironmental interpretation

Petri and Fúlfaro (1967) No Shallow marine environment

Glaser (1969) No Shallow marine environment

Northf leet et al. (1969) No Continental-f luvial environment

Fúlfaro (1971) No Marine environment with coastal inf luence in certain sections

Vieira (1973) No —

Bigarella (1973) No Shallow marine environment

Schneider et al. (1974) No Continental-f luvial environment

Costa et al. (1975) No —

Petri and Fúlfaro (1976) No Shallow marine environment

Schneider (1976) No Anastomosed f luvial environment with transitional inf luence at the top

Fúlfaro et al. (1980) No Shallow marine environment with deltaic deposits between SP and PR

Andrade and Camarço (1980) No Anastomosed f luvial environment with marine inf luence at the base

Burjack and Popp (1981) Yes —

Andrade and Camarço (1982) No Anastomosed f luvial environment with marine inf luence at the base

Ciguel and Godoy (1985) Yes —

Caputo and Crowell (1985) No Outwash deposit on a periglacial fringe

Diniz (1985) No Coastal or f luvial-deltaic environments in the upper portion

Popp and Barcellos-Popp (1986) No Braided f luvial environment with the inf luence of transitional environments at the top

Ciguel and Aceñolaza (1986, 1988, 
1989) Yes Shallow marine environment

Aceñolaza and Ciguel (1987) Yes Coastal intertidal environment

Melo (1988) No Alluvial plain with transitional deposits in the more distal portions 

Rodrigues et al. (1988) Yes —

Zalán et al. (1987) No Anastomosed f luvial environment

Rodrigues et al. (1989) No Braided f luvial environment

Zálan (1989) No Regressive continental environments

Petri (1989) No Continental at the base with a marine trend at the top of the formation

Zalán et al. (1991) No —

Bergamaschi (1992; 1994) Yes Intertwined f luvial environment at the base, with foreshore and shoreface deposits at the top

Pereira (1992) Yes Fluvial environment at the base and shoreface deposits at the top

Borghi and Schubert (1992) Yes —

Borghi (1993; 1996) Yes Coastal to shallow marine environment under storm action

Saes et al. (1993) No Intertwined f luvial environment at the base followed by tidal sandwave deposits on a shallow marine 
platform with evidence of sporadic reworking by storm waves

Assine et al. (1994) No Deltaic environments built by intertwined rivers reworked by tidal waves

Borghi (1994a) Yes Shallow marine environment

Borghi (1994b) Yes Coastal to shallow marine environment under storm action

Milani et al. (1994) No Fluvial environment with marine inf luence from transitional and coastal deposits towards the top

Schubert (1994; 1995) Yes Aeolian and marine environment

Assine (1995) No —

Alvarenga and Guimarães (1995) No Fluvial environments

Coimbra et al. (1995) No Intertwind f luvial environments
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Authors Ichnological 
description Paleoenvironmental interpretation

Dino and Rodrigues (1995) No Transitional environments at the top of the section in the region of Jaguariaíva - PR

Milani et al. (1995) No Fluvial environments reworked by sea waves

Rodrigues et al. (1995) No Transitional environments at the top of the section in the region of Jaguariaíva - PR

Assine (1996) Yes Fluvial and coastal environment at the base, shallow marine dominated by tides in the middle and 
shallow marine at the top

Borghi (1996) Yes Shallow marine environments

Ciguel (1996) Yes Shallow marine environments

Ciguel et al. (1996) Yes Tidal f lat

Fernandes (1996) Yes Shallow marine environment

Assine and Petri (1996) No Transgressive marine environments

Mussa et al. (1996) No Intertwined f luvial environment at the base, drowned by a marine system, resulting in the development 
of a braided environment

Pereira and Bergamaschi (1996) No Intertwind and braided f luvial environments

Borghi (1997) Yes Coastal marine on storm facies

Assine et al. (1998) No —

Pereira et al. (1998) No Intertwind and braided f luvial environments

Bergamaschi (1999) Yes Shallow marine environment at the base and middle and transitional braided delta and coastal at the 
top

Assine (1999) Yes Fluvial and coastal environment at the base, shallow marine dominated by tides in the middle and 
shallow marine at the top

Pereira (2000) Yes Fluvial environment at the base, braided in the middle and f luvial to upper shoreface at the top

Bergamaschi and Pereira (2001) No Shallow marine environment at the base and middle and transitional braided delta and coastal at the 
top

Lobato and Borghi (2005a) No Fluvial braided to deltaic environment at the base, with a transitional deltaic system in the middle and 
shallow marine at the top

Lobato and Borghi (2005b) Yes Shallow marine environments

Bahia et al. (2006) Yes Tidal f lat 

Grahn et al. (2010) No —

Netto et al. (2014) Yes Shallow marine environments

Araujo (2016) No Fluvial braided environments in bar deposits resulting from channel migration

Felix et al. (2017) Yes Shallow marine environment from backshore to foreshore

Sedorko et al. (2017) Yes Tide-influenced, shallow marine environment

Martins et al. (2018) No Fluvial environments

Garcia Vasconez (2019) No Fluvial bar channel environments with braided systems in the middle unit in the Canyon Guartelá 
section

Richter et al. (2023) Yes Shallow marine environment from foreshore to lower shoreface

Sedorko et al. (2024) Yes Shallow marine environment
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