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Outline of the talk: 

1) Supercontinents  

2) How to build a Precambrian Supercontinent ? 

3) Paleomagnetic poles: evaluating quality evaluation 

4) Amazonia in Nuna/Columbia and Rodinia 
 



the Supercontinent cycle 

Reddy and Evans, 2009, GSL 323: 1-26. 

 







having continents in 

tropical latitudes is not 

sufficient to bring the Earth 

into total freeze: Snowball 

Earth  

Donnadieu et al. (2004) Nature 

Freezing the Earth: Climate and Geochemical model 

Supercontinent configuration (800 Ma): 

- pCO2 equilibrates at 1800 ppm 

- It corresponds to an average surface temperature of 10.2 °C 



Donnadieu et al. (2004) Nature 

Freezing the Earth: Climate and Geochemical model 

Dispersed continents (Rodinia Break-Up at 750 Ma): 

- pCO2 equilibrates at 500 ppm 

- It corresponds to an average surface temperature of 2 °C (-8.2°C than in Rodinia) 

A paleogeography with 

dispersed continents is 

more favorable to CO2 

drawdawn (larger shelf 

surface). 

Supercontient break-up 

may have triggered the 

Neoproterozoic glaciations. 



“all earth sciences must contribute evidence toward 

unveiling the state of our planet in earlier times” 
  

Alfred Wegener, The Origin of Continents and Oceans, 1915. 

Greenland stamp in  honour of Alfred Wegener 

How to bild a Precambrian Supercontinent ? 



Main criteria: Continuity of  Geological Provinces 

 
1) Isotopic Provinces 

2) Provenance Studies 

3) Large Igneous Provinces (LIPs) and Dyke Swarms 

4) Paleomagnetism (the only quantitative way to test the models) 



Payne et al., 2009, G Soc London 323: 319-355. 

 

Continuity of  Geological Provinces: Geological Events Chart 



http://www.supercontinent.org/


http://www.supercontinent.org/


Borg and DePaolo, 1994, Geology 22: 307-310. 

 

Isotopic Provinces: western Laurentia by 1.0 Ga 

Improving the SWEAT fit 



Li et al., 2008, Precambrian Res., 160: 179-210. 

 



Paleomagnetism: 
Precambrian database and data quality 

Van der Voo, 1990, Tectonophysics, 184, 1-9. 

 



Paleomagnetism: 
Precambrian database and data quality 

Van der Voo, 1990, Tectonophysics, 184, 1-9. 

 



Age of  the rock vs. Age of  magnetization acquisition 

Closure temperature ranges 

for different minerals and 

isotopic systems 



Geochronological 

‘baked contact test’ 



Geochronological 

‘baked contact test’ 

three new U-Pb 

baddeleyite ages 

at 923 +/- 2 Ma ! 



Paleomagnetism: 
Precambrian database and data quality 

Van der Voo, 1990, Tectonophysics, 184, 1-9. 

 







Comparing models with 0-5 Ma data: K25 Fisher distribution matches TK03.GAD 



Reliability envelope: higher N implies higher A95 and lower K 



Evans and Pisarevsky (2008) criteria: 
 
 Age error < 15 Ma (~1500 km for ~5 cm/yr plate speed) 
 A95 < 20o 
 Complete demagnetization and PCA analysis 
 At least one  positive stability test 
 Structural continuity with the craton (check for tilting in plutonic rocks) 

 
According to these criteria they identified ... 

  ... 50 results for the whole period before 800 Ma. 
     It corresponds to only 3% of the Precambrian database. 
 
It would be helpful to know where and at which ages we could 
improve old results, where we need new targets and which 
targets we should avoid. 
 
 





Pacific 

Ocean 

Atlantic 

Ocean 

1.2 – 1.0 Ga Sunsás 

1.5 – 1.3 Ga Rondonian 

1.8 – 1.5 Ga Rio Negro - Juruena 

2.0 – 1.8 Ga Ventuari - Tapajós 

2.2 – 2.0 Ga Maroni - Itacaiunas 

> 2.3 Ga Central Amazonia 

Provinces 

Amazonian 

Craton 

Cordani and Teixeira, 2008, GSA Bull. 



         Stars = key poles 

Columbia/Nuna Rodinia 



Sandstones and sills 
from Aguapeí region 



Aguapeí sills 
Elming et al., GJI, 2009 



Aguapeí sediments: Fortuna Formation 



 

1149.6 +/- 7.4 Ma 

SHRIMP U-Pb xenotime 

dating 

981 +/- 2 Ma 

Ar-Ar in biotite 

D’Agrella-Filho et al., 2008, EPSL 

Elming et al., 2009, GJI 



SHRIMP dating of diagenetic xenotime 

D’Agrella-Filho et al., 2008, EPSL. 



Recontrução paleogeográfica 
Laurentia and Amazonia APWPs 



Synthesis/Implications for MagIC: 
 

1) Quality of the Precambrian database. 

Which are the age gaps in each craton? What is lacking in the 
available data : Dating? Field test? Statistics? Where not to go. 

2) Age reliability. 

Dating and paleomag should be performed in the same site, if 
possible by multiple dating methods, so that the age can be 
linked to the remanence acquisition process. 

Link to other global initiatives, like the supercontinent.org? 

3) Statistical quality of results using SV-based assumptions. 

Allows one to infer better wether the pole has averaged out 
But requires at least the site-based means to be in the 
database. 



 

Thanks ! 





Gabbros 
from Indiavaí 



D’Agrella-Filho et al., Precambrian Res., submitted 

Indiavaí gabbros 

Host rocks far  
from the intrusion 



Nuna/Columbia: 
Long-standing configuration (>350 Ma)  

1780 Ma 

1420 Ma 


