ANNUAL REPORT ON GEOTRACES ACTIVITIES IN BELGIUM
June 1st, 2015 to April 30th, 2016

Meetings

Lemaitre N., H. Planquette, F. Dehairs, L. Monin, L. André, S. Jacquet, F. Planchon, 2015.
Mesopelagic carbon remineralization from particulate excess Ba along the GEOVIDE
transect in the North Atlantic. Goldschmidt, 2015, Prague.

Lemaitre N., F. Planchon, H. Planquette, F. Dehairs, L. Monin, L. André, M. Leermakers,
D. Fonseca Batista, A. Roukaerts, M. Castrillejo, Y. Yang, C. Jeandel, V. Sanial, R.
Sauzede, L. Foliot and D. Fonseca Batista, 2016. Carbon export along the GEOVIDE
transect in the North Atlantic (GEOTRACES GAO1), Ocean Sciences 2016, New Orleans.

Li X., D. Fonseca, H. Ingber, N. Roevros, F. Dehairs and L. Chou (2015) Iron
biogeochemistry under a changing climate: impact on the phytoplankton growth and the
diazotrophic nitrogen fixation. Goldschmidt 2015 conference, 16-21 August 2015, Prague,
Czech Republic. Oral presentation.

Li X., D. Fonseca-Batista, H. Ingber, N. Roevros, F. Dehairs and L. Chou (2015) The
impact of iron biogeochemistry on the phytoplankton growth and the diazotrophic nitrogen
fixation under a changing climate. SOLAS Open Science Conference 2015, 07-11
Septembre 2015, Kiel, Germany. Poster presentation.

Li X., D. Fonseca-Batista, Julie Brouwers, Nathalie Roevros, F. Dehairs and L. Chou
(2016) The marine diatom and diazotroph under future climates: Role of Iron. EGU 2016
General Assembly, 17-22 April 2016, Vienna, Austria. Poster presentation.

Dehairs F., N. Lemaitre, H. Planquette, L. Monin, L. André, S. Jacquet and F. Planchon,
2016. Mesopelagic carbon remineralization along the GEOVIDE transect in the North
Atlantic (GEOTRACES GAO1), Ocean Sciences 2016, New Orleans.

Fonseca Batista D., F. Fripiat, F. Deman and F. Dehairs, 2016. Nitrate isotopic
composition across a North-South transect in the Eastern Atlantic Ocean: Significance of
nitrogen input through N2 fixation, Ocean Sciences 2016, New Orleans.
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May 13-27, 2015: R/V Belgica 2015/14 cruise to the Bay of Biscaye and the Iberian
Margin.

August 3 -12, 2015: R/V Atlantic Explorer, Cruise AE1519: Test of underway
measurement system for marine nitrogen fixation. Chief Scientist Nicolas Cassar (Duke
University).
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Rocks and Anchorage Island). Chief scientists Delphine Lannuzel and Klaus Meiners
(ACE-CRC and AAD).



New results

» Southern Ocean sea ice nutrient inventories:

In the framework of SCOR working group “Biogeochemical exchange processes at the sea
ice interface” we compiled Antarctic sea ice nutrient data. Some ~13500 published data
(from 1980 to 2015, i.e., nitrate, nitrite, ammonium, phosphate, and silicic acid) were
retrieved and these will shed light on the nutrient dynamics in this extensive overlooked
ecosystem (up to 8% of the Earth Surface).

« POC export and remineralization in the North Atlantic Ocean (GEOVIDE cruise; June -
July 2014):

Distribution of the 234Th/238U activity ratio along the GEOVIDE section (Lemaitre et al.,
unpublished). Ratios range from 0.50 at station 38 in surface waters to 1.15 at station 1,
790 m. The 234Th activity deficit in surface waters reflects 234Th export flux, while
excess 234Th at depth reflects remineralization of particles.

234TH-2381y
” 77 69 64 5351 44 38 32 26 21 13 1

0.9

88

0.8

Depth (m)

0.7

0.6
600

0.5

=
Qg
~
T
c
(T
=
]
Q

Greenland

50°w 40°w 30°w 20°w 10°W

Distribution of particulate biogenic barium (Bays) along the GEOVIDE section (Lemaitre et
al., unpublished). The distribution of Bay; is taken to reflect the intensity of remineralization
of exported phytoplankton material. Generally, the maximum of Ba,, content is located
between 100 and 1000m in mesopelagic waters. Bays concentrations are significantly larger to
the west of station 44 and in particular in the Labrador Sea (stations 64, 69, 77), reaching
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Nitrogen fixation activity in the North Atlantic

N, fixation rates obtained during field investigations in the eastern North Atlantic show
higher photic zone integrated N, fixation rates along the Iberian Margin compared to the Bay
of Biscay. Although the initial dissolved Fe concentration were relatively high in the Iberian
Margin (2.5-20 nM), Fe addition significantly enhanced the original N, fixation rates.

We also observed very high N, fixation rates (up to 1000 pmol/m*/d; i.e. similar in magnitude
to values observed at the Iberian Margin) in the vicinity of the North American margin and
shelf (40°N). Margin systems thus appear to sustain significantly higher diazotroph activities,
compared to open ocean systems.
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