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Neoproterozoic glaciogenic rocks (David Evans, Am. 1. Sci., 2000)
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Carbon isotopic excursion associalted with snowball glaciation
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Secular variation in carbon isotopic composition of shallow marine

carbonates over the last 1600 million years (adapted from Kauiman,
1997 Kah et al., 1999).







If O, is absent, iron is soluble as ferrous (Fe) ion.

If O, is present, iron is insoluble as ferric (Fe™) ion.
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Neoproterozoic glaciogenic rocks (David Evans, Am. 1. Sci., 2000)




THE EARTH'S DIPOLAR MAGNETIC FIELD
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| Hypothetical Neoproterozoic paleogeography |

Consequences:

1. Organic production is focused in the tropical
ocean, which becomes anoxic. Organic carbon
burial is enhanced, causing 3C enrichment.

2. Meridional heat transport is reduced, causing
colder poles and hotter tropics. Polar sea-ice
expands, increasing ice-albedo feedback.

3. Continental fragmentation enhances sificate
weathering and global temperatures fall. Polar
sea ice grows bul continents remain ice-lree.
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CARBONATE WEATHERING

weathering.
CO3 + HpO + CaCO3 —

transport.
Ca?* + 2HCO3™ —

sedimentation:
CaCO3 + HoO + CO2

SILICATE WEATHERING

weathering:
2C05 + 2H0 + CaSi03 —

transport:
Ca®* + 2HCOj3 + 2H" + Si03* —

deposition:
CaCO3 *+ Si02.H20O + H2O + CO»




THE CARBON CYCLE

Volcanoes Rain washes (wealhering)

emit ¢ CO, out ¢ - :

co, 2 a?"ﬂ CaSiO; + CO, +* CaCOs + SIO;
- (metamorphism)

/ Rivers wash cations
‘and bicarbonate to ocean

Carbonic acid CaCO, and SiQ, deposils
reacts with as sedinent on seafloor

silicale rocks +
OCEANIC CRUST CONTINENTAL

& CRUST

Sediment subducts to/” MANTLE
source of mlﬂanngs

[Processes in italics are inoperative in a snowball Earth]



SNOWBALL FREEZE-FRY SCENARIO
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Carbon isotopic excursion associalted with snowball glaciation
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If O, is absent, iron is soluble as ferrous (Fe) ion.

If O, is present, iron is insoluble as ferric (Fe™) ion.
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)5 4 3l Metazoa

T ¥ B Ascomycota
i# T & Basidiomycota
— - 183 Phacophyta
sz 3 Chrysophyta

£ Flagellata
# ¥ Euglena

4.3 Rhodophyta

#F # Sporozoa
£ £ W Ciliata

£% 3% Chlorophyta
—%53 Charophyta

% 3 Bryophyta

‘I Eﬁ?ﬁ Pteridophyta
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B —— FL 4 Eubacteria

W40 Archaeobacteria
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the Chuar Group

Fossil assemblage from the
Swvanbergjellet Formation
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