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Evolution of  Earth’s atmosphere through time 

Modified after TW Lyons et al. Nature 506, 307-315 (2014)  

 



Map of  ocean low oxygen - dead zones 



Co-evolution of  Earth’s atmosphere and ocean redox state through time 

Modified after TW Lyons et al. Nature 506, 307-315 (2014)  

and after NJ Planavsky et al. Nature 477, 448-452 (2011)  

 



Co-evolution of  ocean redox state and Mo and U sedimentary 

concentrations through time  

Modified after TW Lyons et al. Nature 506, 307-315 (2014)  

and after NJ Planavsky et al. Nature 477, 448-452 (2011)  

 







Oxic Mo sink 

predominates 

Euxinic Mo sink 

predominates 

Modified after X Chen et al. Nature Commun.  

DOI: 10.1038/ncomms8142 (2015)  
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(234U/238U) 

(234U/238U)SW = 145 





Year Date Lake depth / m Lake depth / m 

    20 

H2S / mg l-1 

25 

H2S / mg l-1 

20 m 

H2S / µmol l-1 

25 m 

H2S / µmol l-1 

1951 13.03. not detected 1,86   58,13 

  19.04. not detected 3,72   116,25 

  18.05. not detected 2,21   69,06 

  17.06. not detected 2,22   69,38 

  13.07. 0,61 3,31 19,06 103,44 

  24.08. 0,33 2,96 10,3125 92,50 

  04.10. 1,32 2,73 41,25 85,31 

  07.11. not detected 2,53   79,06 

  13.12. not detected 2,35   73,44 

            

1952 15.01. not detected 2,88   90,00 

  21.02. not detected 4,71   147,19 

  06.03. not detected 3,88   121,25 

  31.03. not detected 3,01   94,06 

  02.04. not detected 1,93   60,31 

  05.05. not detected 3,43   107,19 

  07.05. present 2,88   90,00 

  08.06. present present     

  10.06. present present     

  15.07. present present     

  17.07. present present     

  19.08. present present     

  21.08. not detected present     

  25.09. not detected present     

  27.09. not detected 3,17   99,06 

  06.11. 1,28 2,33 40,00 72,81 

  08.11. not detected traces     

  11.12. 4,84 4,95 151,25 154,69 

  13.12. 3,83 3,68 115,00 115,00 

            

1953 22.01. not detected traces     

  05.03. not detected 2,93   91,56 

  19.05. pink water, not detected not detected     

  21.05. pink water, not detected not detected     

  24.06. red water, traces no data     

  14.08. present no data     

  16.08. present present     

  23.09. 2,93 3,21 91,56 100,31 

  24.11. not detected 0,20   6,25 

            

1954 20.01. not detected not detected     

  12.03. not detected not detected     

  27.05. not detected not detected     

  21.07. not detected not detected     

  20.08. not detected not detected     

  25.09. not detected not detected     

  24.11. not detected 1,12   35,00 

            

1955 13.02. not detected not detected     

  01.04. not detected not detected     

  25.09. present present     

            

1956 02.03. not detected 1,48   46,25 

            

1961 12.07. not detected not detected     

            

H2S concentration in Malo Jezero water 

column from 1951 to 1961 (concentration 

were taken from Buljan and Špan, 1976). 
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Velik udio terigenog materijala (karbonatni detritus) 

- 234U/238U = 0 

- [U] = 3.30 μg g-1  

- 238U = -0.29‰ (0.07).  
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+0.24 ± 0.06‰ 







Depth profiles of dissolved δ238U and δ98Mo at Rogoznica 

Lake in October 2013 
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Input Rivers (average) 

Rivers 

Low-T hydrothermal vents 

Sinks 

Carbonates (biogenic) 

Carbonates (abiogenic) 

Oxic sediments (Fe and Mn oxides) 

Mn-rich sediments with high 

porewater [H2S] 

Mild oxic to anoxic 

sediments 
Fe-rich (Mn-poor) sedimetns with low 

porewater [H2S]  

Sediments with high  

porewater [H2S]  

Peru continental shelf 

Strong euxinic basins 

([H2S] ˃ 11 µM) 

 

Mild euxinic basins 

([H2S] ˂ 11 µM) 
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 i.) improve the usage of coupled Mo-U abundance and isotopic composition as redox proxy; 

  

ii.) development/implementation of specific analytical procedures for determining V redox 

speciation and Re pre-concentration;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iii.) determine the processes controlling Re and V abundance and mobility in sediments and 

overlying waters spanning oxic, hypoxic and anoxic conditions.  
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