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Southern Ocean:
leak in the biological pump
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Presenter
Presentation Notes
The goal of this slide is to explain the role that low and high latitude regions of the ocean play in the processes described above.
…
The combined responses of these two pumps caused by Southern Ocean changes sets the sensitivity of CO2 to these changes
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Southern Ocean meridional circulation

Continental Antarctic Polar Frontal Subantarctic
Zone Zone Zone Zone
SB SACCF PF SAF STF
| | | | samw |

SAMW SASW c>
\ 1 SAMW
Antarctic Intermediate

Water AAIW

\!
Upper Circumpolar Deep Water
UCDW

-2000 m

L Lower Circumpolar Deep Water e —
LCDW

L 4000 m AABW /‘\.}

Antarctic Circumpolar Current
to east (toward reader)
over most of depth

Talley et al. after Speer et al. 2000



Depth (m)

Depth (m)

1000

2000

3000

4000

5000

1000 {-

2000 A

3000

4000

5000

Latitude (°S)

Potential temperature (°C)
40 35

d 1A
UCDW |

Latitude (°S)
Oxygen (pmol/kg)

Depth (m)

Depth (m)

Latitude (°S)

SACCF

S wG Salinity (PSS78)
58 35

1000 |

2000

3000 -

4000

5000

Latitude (°S)
AP SAF NO," (pmol/kg)
60 55 50 45 40 35

1000

HCDW
50 UCDW
3000

4000

5000

World Ocean Circ. Exp. P16S data



Depth (m)

Depth (m)

0 ma= T Ny s T o I T T T L W B
el e N ol iRy '-—“-_--f-""'""-"""-n-n--.'.-v"-..-.l,,_'__' :

.
o

Ocean Data View
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N and O isotopes
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Kinetic isotope fractionation
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Presenter
Presentation Notes
The central isotopic process involved in our case is kinetic isotope fractionation, in which 14N…


nitrate 6N (%o vs. air)

Nitrate N and O isotopic effects of
N cycle processes
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South Pacific nitrate N and O isotopes

CLIVAR P16S, 151°W, January-February 2005
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