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INTRODUCTION

During coccolithophorid blooms, carbon (C) cycling in the photic zone is driven by
the production and the degradation of organic matter (primary production and
community respiration), and the production and the dissolution of biogenic calcite
(CaC0O3). Organic and inorganic metabolisms lead to a transfer of carbon to depth
and both impact the flows of carbon dioxide (CO,) into the water column and CO,
flux across the air-sea interface. Further, due to complex dynamics of
coccolithophores, the impact of metabolic C fluxes on CO, fluxes is variable in
time, depending on the bloom development phase, and mainly dependant on the
ratio of calcification to primary production (CAL:GPP ratio). Understanding and
quantifying C cycling of coccolithophorid blooms in natural conditions is a
prerequisite to correctly validate biogeochemical models that aim at predicting
feedbacks related to ocean acidification incorporating knowledge obtained from
perturbation laboratory experiments.
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Fig. 1: a- AVHRR sea surface temperature (SST) in the northern Bay of Biscay, showing
the location of the stations, the 200 m and 2000 m isobaths, b- SeaWiFS chlorophyll-a
(Chl-a) and c- SeaWiFS reflectance satellite images.
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Fig. 2: Time series of remote sensed weekly Chl-a concentrations and normalized water- Statin Date  pCO: | &P, AL KR &P, L PR m,::nm mga:::ud Export de:ﬂ,‘d
leaving radiance @555 nm (nWLr), modelled daily mixed layer depth (MLd) and SST in the rates pCO.
studied area from January to September 2006. Chl-a and nWLr are Level-3 SeaWiFS data 5  2June 320 | 742 242 - 742 145 - - 9.1 - -
(http://reason.gsfc.nasa.gov/Giovanni/) and MLd and SST were simulated with Met Office 2 1Jue 306 | 1308 517 813 | -1308 310 813  -185 ‘114 | 495 890
National Centre for Ocean Forecasting for the North-East Atlantic 1/8° model 1 31-May 265 | 742 75 737 | -742 45 737 40 -17.8 05 98.2
(http://www.nerc-essc.ac.uk/godiva/). 4(HR) 2June 293 | 433 133 789 | -433 80 789 436 134 | 356 669
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100 - 0.8 4b (HR) 8 June 307 417 125 101.2 -417 75 101.2 67.0 -10.7 -59.5 168.5
a ; gﬁg";‘ﬁzzy‘es o b 7 (HR) 7June 309 717 283 814 | -71.7 170 814 26.7 -102 9.7 351
80 . o ool 8(HR) 6June 325 | 250 133 1043 | 250 80 1043 873 85 | -793 723
v .
% 604 /// ° o s RESULTS
é 3/5/ ° 8 o4 ® The time series of remotely sensed parameters reveals a rise of SST
S 40 0 1b 8 K accompanied by a shoaling of the thermocline to 25 m depth during the period of
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o = was characterized by a decrease of Prymnesiophyte biomass relative to other
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Fig. 3: a- Depth averaged HPLC relative percentage of Prymnesiophytes (filled circles) high reflectance zone (station 8). Surface waters remained as a net sink for
and other phytoplankton groups (open circles) in the 30 m top layer, b- calcification to atmospheric CO, (Table 1), although TA data (not shown) indicated that
gross particulate primary production (CAL:GPP,) ratio and c- GPP, fo pelagic respiration calcification had a large impact on surface carbonate chemistry. However, net
(GPP,:PCR) ratio versus the degree stratification computed as the cﬁfference of density at totroph ly found for th Iy oh £ the bl tati : 2) wh ! th
3 m depth and at 100 m depth. The linear regression and the 95% confidence interval autotrophy was only Tound for the early phase o e bloom (station 2) where the
(dashed curves) are represented together with the determination coefficient (r2). d- potential export was of the same magnlfu'de as The GPhPT'C c demand.v In Oﬂ"e_f‘
GPP:PCR ratio versus GPP in June 2006 in the Bay of Biscay (filled circles) and in June cases, the C export was neutral or negative and insufficient to sustain aphotic
1999 (open circles) for the North Sea (Robinson et a/., 2002). demand.

CONCLUSIONS

Our classical C-budgeting approach suffers from several caveats. Firstly, steady state is assumed but C production and degradation are decoupled in time and space,
as well as biomineralization and dissolution. Secondly, the importance of dissolved production (GPP,) is not considered, here. The importance of GPPand its potential
fate into transparent exopolymer particles (TEP) is likely a significant C flux (12% of the POC, Harlay et al., 2009) to sustain the heterotrophic C demand in the
twilight zone, as suggested by Koeve (2005).

The estimate of GPP4 from the particulate nitrogen to carbon ratio in surface waters, based on parameterization by Joassin et al. (2008) and the computation of C
budget based on GPP,,, (GPP,,; = GPP, + GPP,) contributes to befter balanced C fluxes to the twilight zone by providing a net export of the same magnitude than
aphotic demand (Harlay et al. in prep).
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