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Outline

South America Continent
The Amazonian Craton

1) Crustal Evolution
2)Paleocontinents reconstructions

The United Plates

2) Older paleocontinents

3) The Neoproterozoic Orogens
4) Colisions step by step
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PROVINCIAS GEOCRONOLOGICAS UNIDADES GEOLOGICAS
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Amazonian Craton
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Paleogeography

*Paleocontinental investigations are based on:

1) Paleomagnetic data

2) Orogenic belts match

3) Crustal provinces match
4) Fossil assemblages and

5) Sedimentary sequences
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14 cratons

Pesonen et al., 2003



Proposed paleocontinents

'Ur

3.0-2.8 Ga
Kenorland 2.45-2.10 Ga
/imvaalbara 2.35-2.22 Ga
Atlantica 2.3 Ga
Arctica 2.0 Ga
Nena 1.8 Ga
Hudsoland 1.8 Ga
Columbia 1.8 Ga
Rodinia 1.2-1.0 Ga
Pannotia 650-585 Ma
Gondwana 520-180 Ma
Pangea 300-180 Ma
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g / Machado et al. ( 1991)
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Paleocontinent Ur (3.0-2.8 Ga)

Rogers, 1996
The Journal of Geology

2

“the oldest highly speculative continent’

Kaapval (KA)
Western Dhawar (WD)
Bhandara (BH)
Singhbhum (SI)
B Pilbara (PI)
3.0-2.8 Ga shallow-water Congo/Kalahari (CK)
East Antartica (EA)

supracrustals assemblage

Agua Clara formation 2.76 Ga



e Kenorland 2.45 Ga

Willians et al.. 1991
lectonophysics

Pesonen et al., 2003
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Imataca

Complex
3.7-2.6 Ga

Montgomery and Hurley, (1978)
Tassinari et al, (2001)
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Montalvio and Tassinari (1984)
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Rosa-Costa et al. (2003 and 2000)




(Gabbros
interpreted as the time of ocean

floor rocks formations.
2.26-2.20 Ga

Arc-related granitoids
2.19-2.16 Ga

2.15-2.13 Ga

Granulite belt
Ultrahigh-temperature

2.15-2.09 Ga
Roever et al (2003) ”
Delor et al. 2003) e Collision at 2.15-2.13 Ga
Rosa-Costa et al. (2003 and 20006) * Kenorland 2.43-2.0 Ga

Rets et al. (2003)



Kenorland 2.45 Ga




Kenorland break up

Pesonen et al. (2003)

Tectonophysics




B 1n Roraima

m 2.00-1.96 Ga calcalkaline rocks

lateral accretionary process with Fraga et al. (1997)
juvenile characteristics without Reis et al. (2000)

collisional process

Rets et al. (2003)
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Tapajos Province

Two accretionary events
calcalkaline rocks
2.05-1.96 Ga (Cutu-Cuiu)
1.88 Ga (Parauart)

Klein e Vasquez (2000)
Santos et al. (2000)
Lamarao et al. (2002)

Vasquez et al. (2002).

Lateral accretionary process with
juvenile characteristics without

collisional process

(no amalgamation)




* 1.83-1.6 Ga

North America

e Columbia

Rogers and Santosh,
(2002)

Gondwana Research

Siberia




~1.80 Ga e Columbia

\ Siberia
Zao et al (20.3)

® East
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e 1.83 Ga « Hudsonland

Pesonen et al. (2003 ) Tectonophysics

Cratons
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« Baltica
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+ Siberia
o+ North China

+ Kalahar



Hudsonland

Break up

Pesonen et al. (2003)
Tectonophysics




Accretionary events
From 1.79 to 1.42 Ga

1.79-1.74 Ga Alto Jauru

Monte Alegre\

BN :
® \Manaus

Van Schmus et al. (1999)
Geraldes et al. (2001)

1.55 Ga Cachoeirinha

Geraldes et al. (2001)
Ruiz et al. (2003)

Large and
1.51-1.49 Ga 1.45-1.42 Ga continuous
Rio Alegre Santa Helena ocean ?

Geraldes et al. (2001)
Matos et al. (2003) Geraldes et al. (2001)




Accretionary events

From 1.68 to 1.42 Ga

1.68-1.62 Ga Lomas

Maneches

Borger et al (2005)

1.36-1.42 Ga

San Ignacio

Borger et al. (2005)

Paragua craton

versus (amalgamation) sl 1.32 Ga

Amazonian craton

Alto de

BN :
® \Manaus

Monte Alegre\

granulites

U-PDb in zircon
Ar-Ar (micas)



Rodinia

amalgamation

Pesonen et al. (2003)
Tectonophysics




Rodinia
amalgamation
Tohver et al (2002)

Earth and Planctary
Science Letters
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Laurentia = A=+ Z\ ' Tohver et al (2006)
LR 2\ ' Geology
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Rodinia

Dalziel, 1997 Weil et al. (1998)




Rodinia

AUSWUS

AUSMEX

Rodinia (1000 Ma)
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Figueira Branca

SW Amazonian craton

Basic-ultrabasic

layered complex
1.7-1.5 Ga
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[.ab work

Ar-Ar ages
1570 Ma




Aguapei Group

SW Amazonian craton

Quartzites
and
Pelites
1.2-1.0 Ga
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D’Agrella et al. (2006)
Earth and Planetary Science Letters
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! Amazonia
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Amazonia
1198 Ma (NF)

D’Agrella et al. (2006) - Earth and Planetary Science Letters



SW craton Amazonico

Dikes and sills
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Laurentia and Amazonia

(980 Ma )

Elming et al.
(J. of Geophysical Research, 2009)



800 Ma

Rodinia

Break up

Pesonen et al. (2003) Tectonophysics



CRATONIC FRAGMENTS of SOUTH AMERICA
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U-Pb or Pb-Pb
ages from Database (n=607)

East African
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Mara Rosa orogeny
Socorro-Guaxupé and
Anapolis-Andrelandia
Séo Francisco plate
Sdo Gabriel orogeny
Rio Negro orogeny
Rio Pien orogeny
Paranapiacaba orogeny
Araguai orogeny

Rio Doce orogeny
Cabo Frio orogeny
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I Intra-Oceanic
Arcs/Ophiolites
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Frequency (Counts)
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- Collision controlled orogen

- Subduction controlled orogen

- Extensional regime

424 448 472 496 520 544 568 592 616 640 664 688 712 736 760 784
GOIANIDES OCEAN Age Range (5 Ma bins)
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Pimentel et al., 1992
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CRATONIC FRAGMENTS of SOUTHERN SOUTH AMERICA
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Sao Luis
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Séo Francisco plate
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Sdo Gabriel orogeny

Rio Negro orogeny

Rio Pien orogeny
Paranapiacaba orogeny
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Rio Doce orogeny

ADAMASTOR OCEAN

- Collision controlled orogen

- Subduction controlled orogen

- Extensional regime

Cabo Frio orogeny
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Frequency (Counts)

East African
Orogeny
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Orogeny
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424 448 472 496 520 544 588 592 616 £40 664 688 712 736 760 784
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Tocantins/Araguaia Belt

Provincia Tocantins
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