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What are Banded Iron Formations (BIFS)?

A Large sedimentary structures

Kalminagorge banded iron
(Gypsy Denise 2013, Creative Commons)
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What are Banded Iron Formations (BIFS)?

A Large sedimentary structures

Iron rich bandshematite
(Fe0s), magnetite

' (F%O4), siderite (FGCQ
i or pyrite (Fe§.

A Bands of iron rich and iron poor rock

k Iron poor bands: chert
(fine-grained quartz) and

low iron oxide levels

Rock sample from a BI®6udloper2009,
Creative Commons 1.0)
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What are Banded Iron Formations (BIFS)?

Occurrences of banded iron formation

A Large sedimentary
structures

A Bands of iron rich an
Iron poor rock

A Archaean and
Proterozoic in age
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BIF formation through time (KG Budge 2020, public domain)
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Why are BIFs important?

ALNRY 2NB SELRNIGA& FNB ! dza G N

$61 billion in 20172018
A Iron ore comes from enriched BIF deposits
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The old story for the formation of BIFs

A Cloud (1973) explained BIFs as
evidence of photosynthesis carried
out by cyanobacteria
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The old story for the formation of BIFs

A Cloud (1973) explained BIFs as evidence of
photosynthesis carried out by cyanobacteria

A The oxygen byproduct combined with dissolved iron ions
(Fe) to form the iron oxides (€5, FgQ,) in iron rich
bands

Iron rich bandshematite
(FeO;), magnetite (F£0,),
siderite (FeCg) or pyrite
(FeS).
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The old story for the formation of BIFs

A Cloud (1973) explained BIFs as evidence of
photosynthesis carried out by cyanobacteria

A The oxygen byproduct combined with dissolved iron ions
(Fe) to form the iron oxides (€5, FgQ,) in iron rich
bands

A Local accumulations of oxygen would kill off
cyanobacteria, leading to deposition of iron poor bands

Iron poor bands: chert
(fine-grained quartz)
and low iron oxide
levels
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Implications of the old BIF story

The evolution of oxygenlc photosynthesis totally changed
O NI KQa &aLIKSNBay

A The geosphere gained vast BIFs

A The hydrosphere became depleted in iron

A Large amounts of carbon moved into the biosphere,
decreasing carbon dioxide in the hydrosphere and
atmosphere

A After 2 billion years of BIFs, oxygen began to accumulate
In the hydrosphere and atmosphere
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Scientists have found new evidence
about early life and BIFs. The old
story of the formation of BIFs Is
overly simple or just plain wrong.
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Problems with the old story of BIFs

1. BIFs are very old and have be@Es o=
altered P

2. lIron oxide can be produced ¥
without G,

3. There are many types of
photosynthesis
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BIF Outcrop (RM Coveney, Jr 2009, Creative Commons 3.0



BlFs are very old and have been altered

A Physical and chemical changes to rock have occurred
due to the processes of diagenesis (sedimentary
rock formation), fluid flow and metamorphism

3.8 Ga graphitic banded iron from Greenland.
The graphite was produced by metamorphic
decomposition of iron carbonates and other
minerals (J St John 2010, Creative Commons)
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BlFs are very old and have been altered

A Physical and chemical changes to rock have occurred
due to the processes of diagenesis (sedimentary
rock formation), fluid flow and metamorphism

A Greenalite (iron silicate) is probably the original
mineral of BIFs . P

Galena (silvegrey) crystals with
siderite and greenaliteBergminer
2020, Creative Commons 4.0)
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Iron oxide can be produced without oxygen gag) (O

A Oxygen compounds can be formed without the presence
of oxygen molecules ¢

A Iron silicateskeS,O-0OH,) and carbonates (Feg@Qose
silicon or carbon atoms during metamorphism and heat
flow, producing iron oxides (K@;, FeQO,)

Magnetite crystals (S Sepp ‘
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There are many types of photosynthesis

A Oxygenic
photosynthesis

uses water as an o _
electron donor and ight reactions

produces oxygen a &%& / /
O,

a waste product ¢

H.0 O,
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Simplified diagram of oxygenic T
photosynthesis (D Mayer 2007, sugar
Creative Commons)



There are many types of photosynthesis

A Oxygenic photosynthesis uses water as an electron
donor and produces oxygen as a waste product

A Anoxygenic photosynthesis may use
b Hydrogen sulfide |
b Sulfur :
b Hydrogen
b Ferrous iron
b Nitrite

Sulfur bacteria live
in extreme modern
environments such
as Morning Glory

. Pool at
Yellowstone
National Park

i ® . (daveynin2010,

F = = Creative
Commons)
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What is the new explanation of BIF formation?

A The story is no longer simple.

Oxic zone ? 0,? ] Light

Photic zone - > ®
26-35 °C

Fe-reducing =

e —

—

Banded iron formation
cherts
e i) Model of abiotic deposition of greenalite from Rasmussen et al. 201
bacteria

Model of BIF formation based on anoxygenic photosynthesis using ausearthed.com.au
iron from Camacho et al. 2017.
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