Observed Changes In Transient
Tracers along the 24S Repeat Surve)

GenevieveHinde, Marie-Jose
Messias, Jack Hughes, Gary Murphy
andLiloHenke

UNIVERSITY OF

EXETER



Fieldwork in ORCHESTRA

Weddell Seals

The Ocean Tracer Exeter group is in charge of the CFC gmdeBBurements on the Orchestra
Repeat Hydrography Surveys 24S, SR1bAndrexIl Our tracer studies will contribute to
detect changes in water mass formation rates and to improve estimates of the uptake and
storage of anthropogenic C{and added passive heat in the ocean. Figure from Meredith.
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Data Collection Details

Data Collected

Tracer Data Biochemistry | Carbon Physics Others
Section WOCE | Cruise Survey CFC- | CFC- [ CFC- | CCLA | SF6 | P|Si| N[ DO | DIC | TA S| Pr| LADCP
Name Section | No. Date (mm | 11 12 113
Name year)
24°S A09 JC032 03/04 Y Y Y Y Y Y Y|Y|Y |Y Y Y| Y |Y
2009
24°S A09 JC159 02/03/04 | Y Y Y Y Y Y Y|Y|Y |Y Y Y| Y |Y Radiocarbon, O isotopes
2018
ANDREX-1 A21 JC030 12 Y Y Y Y Y|Y|Y |Y Y Y|Y |Y Radiocarbon,
East 2008/01 He/Tritium
2009
ANDREX West | A21 JR239 03/04 Y Y Y Y Y|Y[|Y |Y Y Y|Y |Y Radiocarbon,
2010 He/Tritium
ANDREX A21 TBC 03/04 Y Y Y Y Y Y| Y|Y]|Y Y Y Y| Y |Y
2019
Drake’s SRO1 & | JCO31 02/03 Y Y Y Y Y Y Y|Y[|Y |Y Y Y|Y |Y
Passage SRO1b 2009
Drake’s SRO1 TBC 11 2018 Y Y Y Y Y Y| Y|Y]|Y Y Y Y| Y |Y
Passage
106S 1065 KNOX14RR 02/03 Y Y Y Y|Y |Y He/Tritium,
2008 Radiocarbon,
CDOM,DOC, Black
Carbon, O isotopes
106S 106S 35MF103_1 | 02/03 Y Y Y Y|Y He/Tritium,
1996 Radiocarbon, O isotopes
1065 106S 35MFCIVA_1 | 01/02/03 | ¥ Y Y Y|Y He/Tritium,
1993 Radiocarbon

Table 1 — Table summarising the data available along 4 hydrographic survey lines (as shown in Figure 3) Green ‘Y’ indicates data collected, red ‘X’ indicates data not
collected, Blue ‘Y’ indicates data intended to be collected. Acronyms used: WOCE = World Ocean Circulation Experiment, P = Phosphates, Si = Silicates, N = Nitrates, DO =
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CFCs and gkas TimeDependent Tracers in the Ocean

Northern Hemisphere Atmospheric Concentrations:

We measure CFCL, CFA2, CFA13, CGland SE CFCs, CCl, and SF,
600 ! ! ' ! ' . ! 12
Each of these compounds has a unique well known : : : :
history of increase in the , | | | _
atmosphere: http://cdiac.ornl.gov/oceans/new_at 500
MCFC.htmlRestrictions on CFC production and
NBEfSFaS Ay (KSI1andh@RIDa &Ef 2 ¢ : :
growth in the atmosphere, while sulfur hexafluoride: 400+t s
(SK) has continued to increase rapidly. 9
A Anthropogenic 7] g
A Conservative in seawater (not for GEG and £ 0| ° %
CcQq) s w
A <ensitive analytical techniques, with current 5
detection limits: CF€2=0.002omol kg; o 2007 4
SF6=0.0000@mol kg! (1 pmol=1picomole=10 ¥
2mole) ©
106 —t—T—1"7 == T2
A Provide information on rates and pathways of
ocean circulation and mixing processes
A Useful for the estimation of the uptake of 0 ‘ = 0
anthropogenic CQand added 1940 1960 1980 2000 2020

Year

FromBullister PMEL http

passive heat in the ocean.


http://cdiac.ornl.gov/oceans/new_atmCFC.html

THE CFCs and;SIRANSATLANTIC REPEAT HYDROGRAPHIC SURVEY AT 24 S(
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A depletion of CRC2 at
the surface but an increase
the concentrations below.
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CFCL2 DISTRIBUTIONS below 1000 DBAR



