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family expansions, differential losses and gains of  genes and introns, and differential 
mobilization of  transposable elements. Most significantly, we found the unprecedented 
presence of  hundreds of  genes from bacteria. The ancient origins of  these gene transfers 
are testified by the finding that more than 300 are found in both diatoms, and many are 
likely to provide novel possibilities for metabolite management and for perception of  
environmental signals. These findings go a long way toward explaining the incredible 
diversity and success of  the diatoms in contemporary oceans.
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DISSOLVED COBALT DISTRIBUTION AND ITS ORGANIC SPECIATION IN 
THE ATLANTIC SECTOR OF THE SOUTHERN OCEAN DURING THE BONUS-
GOODHOPE CRUISE (IPY-GEOTRACES)

In open-ocean waters, dissolved cobalt concentrations are low, typically in the nanomolar 
to picomolar range. It is kown that cobalt is involved in biochemical functions such 
as the carbonic anhydrase and the vitamin B12 in marine microorganisms. Studies 
using electrochemical techniques have demonstrated that in surface seawater most 
of  the cobalt is chelated by strong metal-binding organics ligands. Determining 
dissolved cobalt and its organic speciation brought us interesting data to confront with 
other biogeochemical and physical parameters, allowing us to better constrain the 
biogeochemical cycle of  this element. Here we present the preliminary results of  the 
analysis of  cobalt speciation and dissolved cobalt distributions from samples collected 
during the BONUS-GOODHOPE cruise between South Africa and the Weddell gyre. 
The cruise track crossed several frontal systems of  the Antarctic Circumpolar current 
(ACC) giving us five deep profiles respectively sampled in Subtropical, Subantarctic, 
Polar, Southern ACC  and the southern boundary of  the ACC. We discuss cobalt 
biogeochemistry cycle along the BONUS-GOODHOPE transect in the light of  
biogeochemical and physical parameters such as macronutrients, chlorophyll and mass 
water characteristics.
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ENVIRONMENTAL CONTROL OF PHYTOPLANKTON FUNCTIONAL GROUPS – 
WHAT DO WE KNOW?

In the last decade there has been an increasing awareness of  the relationship between 
key phytoplankton groups and their pivotal role in the biogeochemical cycles of  a range 
of  elements – e.g. coccolithophores and Sulfur and Carbon.  Other key groups include 
diatoms, Phaeocystis spp., Nitrogen fixers, and cyanobacteria.  We now have a relatively 
good understanding of  the biogeography of  each algal functional group and their 
interactions with different biogeochemical cycles.  However, what is less clear are the 
environmental factors that determine bottom-up control on each of  these phytoplankton 
groups.  Developing a mechanistic understanding of  what factor(s) control the functioning 
of  each group is needed before we can determine how climate change will impact 
phytoplankton community structure in the open ocean, and what the likely sign and 
magnitude of  any feedback(s) resulting from climate-change mediated floristic shifts.  
Here, I will explore the current status of  our understanding using a range of  approaches – 
from perturbation and lab culture experiments, to lessons from climate variability time-
series and modelling studies.
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ORGANIC MATTER EXPORT IN THE OCEAN, NOW AND IN THE FUTURE

The downward export of  both dissolved (DOC) and particulate (POC) organic matter 
represent a major conduit for carbon into the ocean’s interior. Future changes in both 
the magnitude and relative proportion of  DOC and POC export potentially represent 
significant feedbacks to climate change. In this tutorial, I will appraise our current 
understanding of  the factors that set export out of  the surface ocean, and modify export 
flux in subsurface and deep ocean strata. I will then attempt to link current projections, on 
how ocean properties will alter due to climate change, from coupled ocean atmosphere 
models with embedded biogeochemistry, with our contemporary understanding of  the 
drivers of  both POC and DOC export. By linking these themes I will provide a ranking 
of  the certainties and uncertainties that exist in describing the physical and biological 
transport of  carbon into the deep ocean and how it will alter in the future.
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GEOTRACES IN THE INTERNATIONAL POLAR YEAR: AN OVERVIEW.

The international GEOTRACES program has its flying start in the International Polar 
Year. The unique quasi-synopsis of  IPY-cruises with GEOTRACES issues in the Arctic 
(D/NL Polarstern ; Spain-ATOS ; Japan-Geotraces; and upcoming CAN-Geotraces) 
and Southern Ocean (FR-Bonus Goodhope ; NL/D-Zero & Drake ; Australian-SR3 and 
SAZ-SENSE ; American-IS6 CLIVAR ; Japan-Geotraces ; and upcoming Spain-ATOS 
2) has the potential to provide new insights into a wide range of  ocean processes and 
dynamics in Polar Oceans. An overview of  these cruises and preliminary results will be 
presented, keeping with the IPY-GEOTRACES cluster (IPY #35 ; H. de Baar). Moreover 
the intercalibration efforts during the IPY-GEOTRACES program will be introduced.
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AN OVERVIEW OF THE BIOGEOCHEMICAL FEATURES OF THE SOUTHERN 
OCEAN DURING THE INTERNATIONAL POLAR YEAR

IIn the framework of  the IPY (ICED, GEOTRACES & CASO), several multidisciplinary 
cruises took place in the Southern Ocean (France: Bonus Goodhope; The Netherlands/
Germany: Zero & Drake ; Germany ANT-XXIV/2:  ; Australia: SR3, SAZ-SENSE and 
SIPEX ; USA: IS6 CLIVAR). The quasi-synopticity of  these cruises has the potential to 
provide a unique picture of  the biogeochemical functioning of  the Southern Ocean. A 
brief  overview of  the preliminary biogeochemical features in the Southern Ocean during 
the International Polar Year will be presented.
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GLOBAL OBSERVATION OF DIFFERENT PHYTOPLANKTON GROUPS USING 
PHYTODOAS ON REMOTE SENSING DATA FROM SCIAMACHY AND GOME-2 
DATA

In order to understand the marine phytoplankton’s role in the global marine ecosystem, 
it is necessary to derive global information on the distribution of  major functional 
phytoplankton types (PFT) in the world oceans. So far only the dominant PFTs can be 
analysed from ocean color sensors such as CZCS, SeaWiFS, MODIS or MERIS. In our 
study we use PhytoDOAS, a method of  Differential Optical Absorption Spectroscopy 
(DOAS) specialized for phytoplankton, to retrieve the absorption spectra and 
concentrations of  various phytoplankton groups from high spectrally resolved satellite 
data of  SCIAMACHY (Scanning Imaging Absorption Spectrometer for Atmospheric 
Cartography) on ENVISAT and GOME-2 (Global Ozone Measurement Experiment 2) 
on Meteosat. In-situ measured phytoplankton absorption spectra were used to identify 
these characteristic absorption spectra in SCIAMACHY data in the range of  430-500 and 
530-590 nm. Pigment concentrations of  in situ measurements were used to validate the 
satellite data, which showed a good agreement with the collocated in-situ measurements 
and with the NASA Ocean Biogeochemical Model. Results are of  great importance for 
global modelling of  marine ecosystems and climate change studies.
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DISTRIBUTION AND TRANSFER OF ELEMENTS IN A COASTAL BALTIC 
ECOSYSTEM – A STOICHIOMETRIC APPROACH

The fate and distribution of  elements in an ecosystem depends on biological processes, 
such as uptake and elimination, respiration, photosynthesis and predation. Element 
transport is thus related to the flow of  energy in the ecosystem and element fate depends 
on whether or not they are biologically essential, or if  they are chemically similar to 
essential elements. Here we describe the ecological stoichiometry of  48 elements in and 
between all major functional components of  a coastal Baltic Sea ecosystem. The aim 


