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| make box models of global

biogeochemistry, linked to the long
term geological carbon, sulfur and

oxygen cycles.

Carbonate weathering

Focdeg
Degassing

Fcarbw

Focdeg
Degassing
Foxidw
Oxidative weathering CO,
Focb Fccb
Burial Burial
Corg Foiw

I:silw

Ccarb

Proximal zone Distal zone

Surface ocean

Prod. Prod.
LN LN

DIC| |Corg DIC| [Corg

N N
Remin. Remin. <

v v
Corg burial  C,, burial

Prod.
DIC Corg
Remin.
K Z)
Deep ocean
DIC Remin. Cmg

Corg buriall

A: Carbon
Proximal zone Distal zone Surface ocean
W Prod. Prod. Prod.
N\ > /N = Preac — Porg
Preac POTQ Preat: POTQ _‘ f
Ny N
Remin. Remin.| |+ Do)
+ Preac p°f9

FeP Po! FeP Po!
CaP = CaP .

B: Phosphorus

Remin.
FePUCaP lPorg

A A

Corg burial

» O,

Oxidative Reaction with
weathering reduced gases

Atmosphere and
shallow ocean

L Z)

Deep ocean

Resp.

C: Oxygen




Snowball Earth Hirnantian Late Paleozoic Cenozoic

A
Models make predictions for il
atmosphere/ocean
composition and also predict 2
key geochemical records |

M Relative CO, o
input rate

Comparing model predictions
to the geological record lets

us test hypotheses, or
reconstruct climate at times

where proxy data is sparse.
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Example:

‘COPSE’ model

predictions for climate
and geochemistry

(also produces
reasonable fits to
§13C, 8%4S, [SO,])

Mills et al., 2019
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Additional information: A warmer world may not mean
more marine new production
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Conclusions:

Deep—time warm climates may be poor analogues for future
warming, because they are not driven entirely by excess CO,
input, but a complex combination of changes to carbon
sources and sinks.



