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The Force awakens ... ??7?

Evolutionary innovations
& plankton assemblage
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The Force awakens ... ?7??
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The Force awakens ... ??7?

Eurkaryotes [Knoll, 2014]

Cyanobacteria (planktonic) [Sanchez-Baracaldo, 2015]

Cyanobacteria (benthic) [Sanchez-Baracaldo, 2015]
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When RDOM ruled the World(?)
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When RDOM ruled the World(?)
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In the Rothman ef al. [2003] model, the
RDOC reservoir is assumed to have
been at least 10 fimes the size of the
inorganic (ocean DIC + atmospheric
pCQO,) reservoir. For a modern DIC +
PCO2 reservoir of 392,000 PgC, this
mean 390,000 PgC of DOC — more than
500 times larger than modern).

(For a higher late Precambrian DIC reservaoirr,
the minimum DOC reservoir becomes 1.6x10°
PgC, equivalent to concentration of a little over
1000 mgC per L of seawater and becoming the
third most dominant dissolved species in the
ocean after CI )
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The Force awakens ... for sure this time ... 2?7
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Eurkaryotes [Knoll, 2014]

Cyanobacteria (planktonic) [Sanchez-Baracaldo, 2015]

Cyanobacteria (benthic) [Sanchez-Baracaldo, 2015]
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The Force awakens!
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The Force awakens!

% occurrence of carbonate in ophiolite suites

100

Boss and Wilkinson [1991]
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The Force awakens

Flux of POC (g m* yr")

Compilation of sediment frap observations:

depths >= 2000 m (to exclude hydrodynamically distorted
fluxes and relationships) and differentiated by basin:
cyan == Afl, yellow == Ind, green == Pac,
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The Force awakens
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Spatial distribution of carrying capacity (ballasting) coefficients
calculated using geographically weighted regression
analysis for CaCQO..




*When* did the Force awaken (modern biological pump form)?
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*When* did the Force awaken (modern biological pump form)?
(3) (2) (1)
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Occurrence of ice ages (relative intensity)

Crowell [1999]
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Paleo Perspectives — Extreme climate states
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Paleo Perspectives — Extreme climate states

(warm == stratified) && (stratified == anoxic) == .true.
?7°7°?
( ‘stratified’ || ‘sluggish’ || ‘stagnant’ )




Paleo Perspectives — Extreme climate states
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Paleo Perspectives — Testing the ‘metabolic’ hypothesis

(for water column POC remineralization)
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Ocean depth (km)
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Ocean depth (km)

1 4 s «f&
2 B yellow ==
- - observed §"C,.
3__
3 blue ==
. s model §°C,,.
30 (year 1994)

] ,

5 |||||||||I||A IIIIIIIIIIIIIIIIIIIIIIIII
-1.0 0.0 1.0 2.0

3.0
813CDlC (%0)




Ocean depth (km)
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Paleo Perspectives — ‘Hiccups’

(temporary disruption or removal of one or more processes)
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Ridgwell et al. [in prep]



Summary and Perspectives
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