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Context:
A region already sampled by CARIOCA during KEOPS2

November 2011'F€bruary 2012: 2011 11 23

a CARIOCA buoy launched during KEOPS2: PR - W TR L5

a lagrangian study with measurements at

2 meters depth. i
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Figure 9. Changes (absolute values) of O, (umol kg_l) attributed
to biological activity as a function of changes (absolute values) of
DIC (umol kg—!) attributed to biological activity between consec-
utive mornngs (red dots) or during the daylight period (blue dots).
The two dotted lines with a slope of 1.4 and 1.1, respectively, char-
actenize the new and regenerated production regime.

Merlivat et al. 2015



Context:
A region already sampled by CARIOCA during KEOPS2

2011 11 23

November 2011-February 2012:

a CARIOCA buoy launched during KEOPS2:
a lagrangian study with measurements at
2 meters depth.

October 2016-April 2017:
SOCLIM: measurements on a mooring
at 40 meters depth.




Context:
CARIOCA sensor on SOCLIM mooring: An heritage of
BIOCAREX/BOUSSOLE mooring experiment

Hourly measurements of fugacity of CO,, fCO, andtemperature,T

Carioca sensors on the BOUSSOLE mooring  *
at 3 and 10 meters- since 2013
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Context

CARIOCA on SOCLIM:
a technological challenge

For the first time, CARIOCA sensor on a
mooring at a depth close to 40 meters but
up to 75 meters in March + internal waves
(tides + inertial waves):
a continuous time series from October 2016
to April 2017 close to RAS
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CARIOCA-SOCLIM measurements from 18 Oct 2016 to 6 April 2018
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CARIOCA-SOCLIM measurements from 18 Oct 2016 to 6 April 2018
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CARIOCA-SOCLIM measurements from 18 Oct 2016 to 6 April 2018
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_ _ Large drawdown of DIC from
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based on the OISO data.

Future: DIC to be calculated with the salinity+ the relation Alk/sal —>signature of the onset of the
bloom.



O, data very preliminary, not calibrated
(S.Blain).

However, even qualitatively, clear evidence
of a strong biological event seen

by DIC, O2 and Fluo between October 27
and November 30
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CARIOCA-SOCLIM Spring 2016 — Preliminary estimate of NCP
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Change of DIC and T over a period of 6 days , October 27-November 2:
DIC =-1.8 umolkg*dt—> as MLD~110 m-—=> NCP ~ 200 mmolm-=2d-
contribution of CO, air-sea flux and variability of MLD to be added in the future
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Decrease of DIC at the beginning of the warming period (October 18 - November 30):

-a very rapid change until November 17.

Onset of the bloom: MLD~110m on October 18

After November 30: signature of all processes: biology,vertical mixing, inertial waves,tide...
Evolution of MLD?
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OISO Profiles = necessary tools to understand CARIOCA observations at 40 m depth
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OISO Profiles = necessary tools to understand CARIOCA observations at 40 m depth
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Conclusion and Perspectives

~6months of CARIOCA at ~40m depth + SOCLIM

mooring measurements : monitoring of physical
and biogeochemical processes

Future focus:

— Dynamics versus biology control of fCO,

— Further caracterisation of the onset of the bloom
Future data analysis:

— CARIOCA fCO, + S,T,0,,fluo on RAS

— Wind speed (e.g. CCMP) + vertical T,S meas. (MLD,
internal waves ...)



 Vertical T every 5m

e Vertical S every ~“30m
(10m close to RAS)




Extras slides



In summary:
data and tools exist to understand and interpret the observed variability of our

measurements
- besides Carioca data,
-salinity, oxygen on the RAS, fluorescence.
-repeated T,S profiles on the mooring line

TO BE DONE

02 from RAS and OISO



Quantitative estimate of NCP in the mixed layer, h, from carbon

and oxXygen measurements
Diel cycles of SST, O,, DIC are observed with extrema close to sunrise and sunset=>» signature

of biological processes (see method in Boutin & Merlivat 2009)
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Profils OISO
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SOCLIM
SOUTHERN OCEAN AND CLIMATE
FIELD STUDIES WITH INNOVATIVE TOOLS

The present proposal (SOCLIM) intends to implement a cutting-edge approach that will
gualitatively and quantitatively improve the observation of the SO via pioneering in situ
data acquisition.

The important process of bloom triggering has long been attributed to the seasonal
vertical displacement of the mixed layer depth relative to the critical depth, as explained
by Sverdrup’s theory (1953).

Owing to recent technological developments and new observational approaches, this
classical theory is becoming strongly challenged (Behrenfeld, 2010; Taylor and Ferrari,
2011).



