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Southern Ocean has global

impotrtance

= 40% of
anthropogenic CO,
uptake to date
(Khatrwala et al.,
2009)

1 SO Nutrients
support ~75% of
the global ocean
biological

production i * Laitude
(Sarmiento et al.,

2004)



Ocean pCO, measurements
The SOCAT database
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From LDEQO database v2010

Temporal
coverage of
pCO,, s data is
sparse for the
Southern Ocean —
particularly for
austral winter

Drake Passage
has the best
temporal
resolution for
PCOy,s Of any
region in the
Southern Ocean

0 > 10

Number of years with pCO,; data from at least six different months




Drake Passage Time-series
Surface Ocean Measurements
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Annual cycle of pCO, in Drake Passage

TCO,-driven
pCO,

Region 1
(N of APF)

Region 4
(S of APF)

Munro et al. (2015)



pCO,, _ obs during ORCAS
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ApCO, obs during ORCAS
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xCO,, obs duting ORCAS
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CaCO, production in DPT: Geochemical evidence for the “Great Calcite Belt”
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From H. Dierssen



CaCO, production in DPT: Estimated change in TA from satellite PIC production
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Region 4
Region 2
Regions 1

-4

CaCO, production in DPT: Seasonal change in sPA from DPT (2002-2016)
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CaCO, production in DPT: Depth profiles from March 2006
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Drake Passage March 2006 cruise

CaCO; production in DPT: Depth profiles from March 2006

GLODAP version 2

Number of PIC:0OC Number of PIC:0OC
Region Stations Export Ratio Region Stations Export Ratio
1 3 0.074 Atlantic Ocean
2 4 0.075 30to 45°S 205 0.066
3 6 0.015 45 to 60°S 192 0.022
4 6 0.001 60 to 75°S 194 0.028
Regions 1-4 19 0.029 45 to 75°S 386 0.025
Indian Ocean
30 to 45°S 434 0.089
45 to 60°S 185 0.003
60 to 75°S 126 0.023
45 to 75°S 311 0.011
Pacific Ocean
30to 45°S 461 0.081
45 to 60°S 365 0.008
60 to 75°S 224 0.034
45 to 75°S 589 0.021



Anthropogenic C uptake from DPT
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From P. Quay



Anthropogenic C uptake from DPT
613CTCOz
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Conclusions

m Drake Passage Time-series provides the densest dataset
of ocean pCO, in the Southern Ocean

m DPT observations help constrain:
= 1) Biological production in the ocean

m 2) Ocean uptake of CO,

m 3) CaCO; production in the surface ocean



Questions




