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https://www.youtube.com/watch?v=0Z8g-smE2sk



RATES OF CHANGE……
……NEVER SEEN BEFORE



CO2 concentration Sea level rise Glacier retreat

Fastest rythm in at 

least 3.000 years

Lowest level in at 

least 1.000 years

Unprecedented in 

at least 2.000 years

Artic sea ice

Highest in at least 2 

million years



TEMPERATURE 
INCREASE

IN ALL SYSTEMS
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Hard core small science

One area

Extrapolation



"The science we need for the ocean we want" 

clean 

healthy and resilient 

productive safe 

predictable 

accessible inspiring 

OCEAN´S



High temperatures 

Ocean mixing

Nutrient supply

Primary productivity

CO2 atmospheric O2 supply

O2 solubility 

Dead Zones

Greenhouse gases 
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Deoxygenation can accelerate global warming
(Marine production of greenhouse gases under low oxygen conditions)

Past 50 years oxygen depleted waters have expanded fourfold

Up to 40% loss of oxygen in some areas
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ALUMINUM
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Nutrients(micro) 

Pollution indicators

Tracers of processes



Chemical oceanography 4th,  Millero



¿What is this?



Phytoplankton captures up to 40% of the atmospheric CO2 

and produces 50% of O2 

https://oceancolor.gsfc.nasa.gov/SeaWiFS/





Interactive map

https://www.bodc.ac.uk/geotraces/cruises/section_maps/interactive_map/


ALUMINUM

Hydrothermal

Dust
Rivers

TRACER OF INPUTS

Rivers

Volcanic

Dust

Hydrothermal Volcanic







24.194 DATA POINTS

Maximum 674 nM
(Arabian Sea) 

Minimum 0.05 nM
(Southern Ocean) 



• determine in detail the distributions of trace elements and 

their isotopes (TEIs) in the water column of the SE Atlantic 

in order to constrain TEI supply and removal mechanisms







Northern part (red box)→High surface dAl

• Higher aerosol deposition
• Congo river plume
• Angola-Benguela Frontal Zone

Southern part (green box)→ Low surface dAl

• Benguela & South Atlantic current
• Moderate aerosol deposition in coastal region
• Low aerosol deposition in open ocean sections

Menzel Barraqueta et al., unpublished



G is the total dust flux in g m−2 yr−1

[Al] is the concentration of dAl (mol m−3) in the surface mixed layer

MLD is the depth of the mixed layer in metres (m)

τ is the residence time in years (yr)

S is the fractional solubility of Al in dust (%)

D is the concentration of Al in dust (8.1 %, mol g−1).
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Contamination
of samples

We want to measure Iron in seawater and 
need to sample from a ship made of Iron

Difficult and tricky





Menzel Barraqueta et al., unpublished



Menzel Barraqueta et al., unpublished





Lowest oxygen concentrations (<4 μM) 
were recorded within the Lüderitz cell (ST 

49–51; 23–25.5°S).

The oxygen minimum layer extended off the 
shelf and into the open ocean (3°S; ST 17–24) 

between ∼200 and 500 m, with dissolved 
oxygen as low as 40.5 μM.



FINAL REMARKS

NO METALS NO FUN

NO METALS 
NO PHYTOPLANKTON GROWTH  

NO CO2 DRAWDOWN


