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(proxies and models and the ‘other’ 99.999533% of Earth history)
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Introduction — proxies in deeper time (@R 92 RRTA LSS
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Introduction — proxies in deeper time (@R 92 RRTA LSS

“Note that [Ca®] is conservative in seawater and therefore scales with salinity.”
[anon]
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Introduction — proxies in deeper time (@R 92 RRTA LSS

7

“How has salinity varied in the past ... ?

[Anon, Chemical Oceanography GRC]
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Introduction — proxies in deeper time (@R 92 RRTA LSS

Occurrence of ice ages (relafive intensity)
source; Crowell [1999]
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Eurkaryotes [Knoll, 2014]

Cyanobacteria (planktonic) [Sanchez-Baracaldo, 2015]

Cyanobacteria (benthic) [Sanchez-Baracaldo, 2015]
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Introduction — Conclusions!

proxlies (and models) 1n esp. ‘deep time’

#* Need for a ‘complete’ mechanistic/physiological understanding that
can be forward-modelled (simple is good!)

#* Independent of specific species and associated metabolic pathways (or
the above to be true).

#* Hosting in bulk shallow water carbonates and/or shells (in addition to
open ocean pelagic sediments) extends applicability before ca. 183 Ma.

* Independent of long-term ocean geochemical evolution OR based on
geochemical/isotopic changes that can be reconstructed.

#* Sensitive to ‘small’ differences in water mass origin ... BUT ... specific to

large-scale / mean wter mass properties that models might hope to
model ...

* Multi-proxy approaches ... but are they truely ever useful (beyond one
underlying part of a 2nd (proxy forward model))?
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|03' > | reduction [fast]

| > |O3 reoxidation [slow]

no biological pump

inefficient biological pump
or low pO, atmosphere

O, is incorporated into carbonates
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Introduction — Conclusions!

proxlies (and models) 1n esp. ‘deep time’

#* Need for a ‘complete’ mechanistic/physiological understanding that
can be forward-modelled (simple is good!)

* Independent of specific species and associated metabolic pathways (or
the above to be true).

* Hosting in bulk shallow water carbonates and/or shells (in addition fo
open ocean pelagic sediments) extends applicability before ca. 183 Ma.

* Independent of long-term ocean geochemical evolution OR based on
geochemical/isotopic changes that can be reconstructed.

* Sensitive to ‘small’ differences in water mass origin ... BUT ... specific to

large-scale / mean wter mass properties that models might hope to
model ...

#* Multi-proxy approaches ... but are they fruely ever useful (beyond one
underlying part of a 2nd (proxy forward model))?
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Past circulation (and carbon-cycling)

Miocene (23-5 Ma) to present

Bl Occurrence of ice ages (relative intensity)
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Past circulation (and carbon-cycling)

Caution: 1970s isofope tracer technology at work!
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proxlies (and models) 1n esp. ‘deep time’

#* Need for a ‘complete’ mechanistic/physiological understanding that
can be forward-modelled (simple is good!)

* Independent of specific species and associated metabolic pathways (or
the above to be true).

* Hosting in bulk shallow water carbonates and/or shells (in addition fo
open ocean pelagic sediments) extends applicability before ca. 183 Ma.

* Independent of long-term ocean geochemical evolution OR based on
geochemical/isotopic changes that can be reconstructed.

* Sensitive to ‘small’ differences in water mass origin ... BUT ... specific to

large-scale / mean wter mass properties that models might hope to
model ...

#* Multi-proxy approaches ... but are they fruely ever useful (beyond one
underlying part of a 2nd (proxy forward model))?
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