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BACKGROUND : ] |
\ /I \ /
. Emiliania huxleyi : Calcifying phytoplankton covered by small calcite platelets named coccoliths. \\\ //' \\\ //'
Optical signature : Accumulations of detached coccoliths caused by E. huxleyi blooms 1 color waters N DR g
milky turquoise, which are easily detectable with satellite true color Fig. 1. Satellite observations of an E. huxleyi bloom
1mages and the [Particulate Inorganic Carbon] 23 composite (fig. 1). with (a) a true color image and (b) the [PIC] product.

However, the frequent cloud coverage 1in high-latitudes limits the satellite detection of E. huxley: blooms.

—| |_ DATA & METHODS

Two BGC-Argo floats : 6901583 & 6902738.

OBJECTIVE

Detect E. huxleyi blooms with BGC-Argo floats to . Float measurements : bbp /cp (measured by 14 floats).
Get the optical signature of E. huxleyi blooms on BGC-Argo floats. bbp / [Chl-a] (measured by all floats).
Identify all profiles located 1nside E. huxleyi blooms. . Satellite data : [PIC] from http://hermes.acri.fr/.
Evaluate the ballast hypothesis that the calcite may play . Match-up between satellite data and tloat profiles :
a key role 1n the transfer efficiency of organic C 4to the de;&l pixel box of 20 x 20km averaged over 9 days.

Identification of profiles located inside E. huxleyi blooms with

the [PIC] time series at each profile location 5.

Float data Match-up Profile inside a bloom ?
RESULTS & CONCLUSIONS Pixel grid of 20 x 20 kum Profile date
Y
. Both floats drifted in E. huxleyi blooms because they were : O Bloom _»
inside the Great Calcite Belt that 1s a large band of elevated summer E peres
[PIC] (fig. 2a) caused by E. huxley: in the Polar Frontal Zone 6.7, ...
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Fig. 2. Float trajectories and E. huxleyi bloom occurrence.
(a) Summer climatology of satellite [PIC] (2002-2018).

Trajectories of float 6901583 (b)
and 6902738 during periods of
(¢) low [PIC] and (d) high [PIC].
Both floats drifted in

the Polar Frontal Zone 8.
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Fig. 3. Satellite products and in situ optical measurements during operations of floats 6901583 (a) and 6902738 (b). Blue periods indicate profiles inside E. huxleyi blooms.

Fig. 4. byp/ [Chl-a] (m? mg-1) and byp/ cp inside (blue dots) and outside (green dots) E. huxleyi blooms.
Empty circles are float profiles not clearly identified as occurring inside an E. Auxley: bloom.

The whiskers represent the 0.025 and 0.975 quantiles.

BGC-Argo floats successfully identified E. huxleyi blooms (fig. 3 & 4) :

Surface bop / cp and byp / [Chl-a] were significantly (p < 109 higher inside E. huxleyi blooms.é
E. huxleyi blooms were characterized by : bwp/ cp =0.013 £ 0.001. '
bvp / [Chl-a] = 0.013 £ 0.004 m2 mg-1.

Potential threshold for detecting E. huxleyi blooms with all BGC-Argo floats :
bvp / [Chl-a] > 0.008 m2 mg-1,
which correctly 1dentified 96% of profiles inside E. huxleyi blooms.
Recommendations: Check the satellite [PIC] closest to the profile in time and

The seasonal occurrence of E. huxleyi blooms in the study area.

REFERENCES : 1. Balch, W. M., Holligan, P. M., Ackleson, S. G., & Voss, K. J. (1991). Biological and optical properties of mesoscale coccolithophore blooms in the Gulf of Maine. Limnology and Oceanography. https://doi.org/10.4319/10.1991.36.4.0629.

2. Gordon, H. R., Boynton, G. C., Balch, W. M., Groom, S. B., Harbour, D. S., & Smyth, T. J. (2001). Retrieval of coccolithophore calcite concentration from sea WiFS imagery. Geophysical Research Letters. https://doi.org/10.1029/2000GL012025.

3. Balch, W. M., Gordon, H. R., Bowler, B. C., Drapeau, D. T., & Booth, E. S. (2005). Calcium carbonate measurements in the surface global ocean based on Moderate-Resolution Imaging Spectroradiometer data. Journal of Geophysical Research C: Oceans. https://doi.org/10.1029/2004J C002560.
4. Armstrong, R. A., Lee, C., Hedges, J. 1., Honjo, S., & Wakeham, S. G. (2002). A new, mechanistic model for organic carbon fluxes in the ocean based on the quantitative association of POC with ballast minerals. In Deep-Sea Research II (Vol. 49).

5. Hopkins, J., Henson, S. A., Painter, S. C., Tyrrell, T., & Poulton, A. J. (2015). Phenological characteristics of global coccolithophore blooms. Global Biogeochemical Cycles. https://doi.org/10.1002/2014GB004919

6. Balch, W. M., Bates, N. R., Lam, P. J., Twining, B. S., Rosengard, S. Z., Bowler, B. C., ... Rauschenberg, S. (2016). Factors regulating the Great Calcite Belt in the Southern Ocean and its biogeochemical significance. Global Biogeochemical Cycles. https://doi.org/10.1002/2016GB005414

7. Patil, S. M., Mohan, R., Shetye, S. S., Gazi, S., Baumann, K. H., & Jafar, S. (2017). Biogeographic distribution of extant Coccolithophores in the Indian sector of the Southern Ocean. Marine Micropaleontology, 137, 16—30. https://doi.org/10.1016/j. marmicro.2017.08.002

8. Sallée, J. B. ., Speer, K., & Morrow, R. (2008). Southern Ocean fronts and their variability to climate modes. Journ. of Climate, 21(12), 3020-3039.



