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Abstract. The overall goal of the BOUM (Biogeochem-
istry from the Oligotrophic to the Ultraoligotrophic Mediter-
ranean) experiment was to obtain a better representation of
the interactions between planktonic organisms and the cycle
of biogenic elements in the Mediterranean Sea (MS), in the
context of global climate change and, more particularly, on
the role of the ocean in carbon sequestration through biolog-
ical processes. The BOUM experiment was organized around
three main objectives: (1) to give a longitudinal description
of the biogeochemistry and the biological diversity of the MS
during the strongest stratified period, (2) to study processes
at the centre of three anticyclonic eddies, and (3) to obtain a
representation of the main biogeochemical fluxes and the dy-
namics of the planktonic trophic network. The international
BOUM cruise took place between 16 June and 20 July 2008,
involved 32 scientists on board, and covered around 3000 km
in the MS from the south of Cyprus to Marseilles (France).
This paper describes in detail the objectives of the BOUM
experiment, the implementation plan of the cruise before giv-
ing an introduction of the 25 other papers published in this
special issue.

1 General context

The additional CO2 in the atmosphere, mainly resulting
from fossil fuel emissions linked to human activities (an-
thropogenic CO2), is the main cause of global warming.

The ocean has acted as a major sink of anthropogenic CO2
(Sabine et al., 2004) preventing a greater accumulation in the
atmosphere and therefore a greater increase in the earth tem-
perature. Although the biological pump (Fig. 1) provides the
main explanation for the vertical gradient of carbon in the
ocean, it was thought to be in an equilibrium state with an as-
sociated near-zero net exchange of CO2 with the atmosphere
(Broecker 1991, Murname et al., 1999). Climate alterations
are beginning to disrupt this equilibrium, and the expected
modification of the biological pump will probably consid-
erably influence oceanic carbon sequestration (and therefore
global warming) over a decadal time scale (Sarmiento and
Grüber, 2006).

CO2 is exchanged at the atmosphere-ocean interface and
reacts with carbonate ions (Fig. 1). The time scale for reach-
ing equilibrium within the upper layer is about a year (Kley-
pas and Langdon, 2006). This dissolved inorganic carbon
is then transported much more slowly into deeper layers
via mixing. This second step limits the sequestration of an-
thropogenic CO2 in the ocean on a decadal time scale and
therefore influences the accumulation of CO2 in the atmo-
sphere and thus, subsequent climate alteration (Sarmiento
and Gr̈uber, 2006). Some of the CO2 in the upper layer is
incorporated into biomass by photosynthesis. This synthesis
of particulate organic carbon is essentially dependent on the
availability of light and nutrients (including trace metals). A
fraction of the particulate organic carbon pool is transferred
into the dissolved organic pool (Maranon et al., 2005). Most
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Fig. 1. Major carbon fluxes for a biological pump budget. Biolog-
ical pump: carbon transfer by biological processes into the ocean
interior. DIC: dissolved inorganic carbon, POC: particulate organic
carbon, DOC: dissolved inorganic carbon. Modified from Moutin et
al. (2000).

of the organic carbon is recycled in the upper surface layer,
and the CO2 produced is re-exchanged with the atmosphere
over a short time scale. Only a fraction of the organic carbon
is exported to the ocean interior and constitutes the biological
pump (Fig. 1).

Predictions in the 21st century seem to indicate an
oligotrophication of the open ocean, resulting in a weaken-
ing of the transfer of carbon to the ocean interior and a con-
comitant acceleration of climate change (Boyd and Doney,
2003; Le Qúeŕe et al., 2009). In order to determine the actual
efficiency of the biological pump and to forecast its future
efficiency, major challenges today concern biogeochemical,
physical and biological oceanography. Major questions arise,
of which one is central: What is the balance between produc-
tion of organic matter in the photic layer, and remineralisa-
tion in the upper layer?

The input of new nutrients and particularly of new nitro-
gen in the photic zone is considered as the first criterion in
oceanic fertility (Minas et al., 1988). Nevertheless, sequestra-
tion of anthropogenic CO2 depends on a budget which takes
greater depth into account. It is important to know what frac-
tion of export production escapes mineralisation on a decadal
time scale (Fig. 1) and is then exported to deeper depths,
i.e. to know what fraction will reach deep circulation. In this
context, two mainly unresolved questions may arise.

First, what are the main processes controlling the verti-
cal exchanges of nutrients and organic matter, and, in par-
ticular, what is the role of mesoscale activity and its links
with water circulation? It was recently demonstrated that
mesoscale activities may largely influence planktonic com-
munities (D’Ovidio et al., 2010) and the global biogeochem-
ical budget (Ĺevy, 2008). Because of their relatively sim-
ple physical structure, anticyclonic eddies have been much
studied and their biogeochemical role has been principally
considered to be the isolation of water (Chapman and Nof,

1988), leading towards higher oligotrophic conditions inside
the eddies. However, their role in vertical exchanges of nutri-
ents and organic matter linked with water circulation, despite
their importance for the biological pump, is not as well un-
derstood.

Second, what is the influence of the complex relationships
between organisms (What do we find when we open the liv-
ing POC pool box)? A “world” exists between our oversim-
plified biogeochemical view of the biological pump (Fig. 1)
and the real, multiple and complex relationships (predation,
competition, symbiosis, commensalism, parasitism...) which
actually exist between organisms in the upper water. It is
true that we need not only to better describe and understand
these relationships (biological population dynamics studies),
but we also need to be able to simplify them in more sim-
ple functional schemes allowing to address central questions
concerning global change and, for example, the role of the
sea in carbon sequestration (biogeochemical studies). These
two approaches should be conducted simultaneously with in-
creasing interactions for as long as we remain unable to de-
scribe fluxes at the level of individual organisms in the global
“earth-ocean-atmosphere” model of the carbon cycle. It is of
particular interest to apply these general questions to olig-
otrophic areas. Oceanic oligotrophic areas represent more
than 50 % of the global ocean and about 40 % of total oceanic
production (Antoine et al., 1996). However, the functioning
and productivity of oligotrophic systems, particularly the bal-
ance between production and mineralisation in these areas, is
still the subject of much debate (Karl et al., 2003; Williams
et al., 2004; Serret et al., 2006). Recent research has shown
that these systems, which were once thought to be biological
deserts, may contribute significantly to the total oceanic or-
ganic carbon export (Karl and Letelier, 2009; Kähler et al.,
2010). It is thus important to thoroughly understand these
vast ecosystems in order to be able to characterise them and
to predict any modifications that may occur due to future en-
vironmental changes. Among oligotrophic areas, the low-P
low chlorophyll (LPLC) areas such as the Sargasso Sea (Wu
et al., 2000; Lomas et al., 2010) or the Mediterranean Sea
(MS) are of further interest because a decrease in phosphate
availability is the most probable decadal trend to occur with
the onset of climate change (Moutin et al., 2008). The gen-
eral trend seems to be towards an extension of LPLC areas,
which reinforces our need to better understand their role in
the carbon cycle.

2 The Mediterranean Sea and the oligotrophic ocean

Oligotrophic marine areas are characterized by a more or less
pronounced thermal stratification of the water column, which
delimits (1) a warm surface mixed layer with high light in-
tensity but is depleted in nutrients and (2) a sub-superficial
layer with low light levels and more nutrients. Tropical ar-
eas, including large anticyclonic gyres, the Sargasso Sea and
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the MS, have long been considered as typical oligotrophic
systems (Herbland and Voituriez, 1977). The depth at which
nitrate concentration falls below 50 nM (quantification limit)
during the stratified period is around 10 m in the Alboran
area close to the Strait of Gibraltar, and can reach more than
150 m in the eastern basin of the MS (Moutin and Raim-
bault, 2002). This is related to hydrological conditions and
particularly to higher winter convection in the western basin.
The great nitracline depth in the Levantine basin (the east-
ernmost basin of the eastern MS) is found elsewhere only in
ultraoligotrophic conditions, as for example, in the centre of
the South Pacific gyre (Moutin et al., 2008) which is consid-
ered as the most oligotrophic area of the ocean (Claustre and
Maritorena, 2003). A decreasing trend in primary production
was observed during a previous cruise transect in 1996 (MI-
NOS cruise), with a western basin oligotrophy (mean depth
of the top of the nitracline around 50–100 m and primary
production rates around 200–400 mgC m−2 d−1) as gener-
ally observed in the oligotrophic open ocean (Moutin and
Raimbault, 2002), and an eastern basin oligotrophy (depth
of the top of the nitracline below 150 m and primary produc-
tion rates below 200 mgC m−2 d−1) found to be as extreme
as that observed in the South Pacific gyre (Moutin, unpub-
lished result). On a regional scale, the MS presents the main
oceanographic features of contrasting environments charac-
teristic of the oligotrophic ocean.

Phosphate concentrations are close to the analytical detec-
tion limits in oligotrophic surface waters, and, because of
this, phosphate turnover time (TPO4), which represents the
ratio between natural concentration and uptake by planktonic
species (Thingstad et al., 1993), is considered as the most re-
liable measurement of phosphate availability at the present
time. TPO4 varied between several hours in the MS and the
Sargasso Sea during the stratified season and several months
in the SP gyre, despite all these environments being olig-
otrophic; this allowed us to distinguish clearly between low-
P and high-P low chlorophyll areas: LPLC areas such as the
MS or the Sargasso Sea with TPO4� 50 h in comparison to
HPLC areas like the SP gyre with TPO4� 50 h in the upper
surface stratified waters (Moutin et al., 2008).

Nutrient limitation of organic production has been widely
studied in the MS and, although there is consensus as to the
major control exerted by phosphate availability (Berland et
al., 1980; Krom et al., 1991; Vaulot et al., 1996; Diaz et
al., 2001; Moutin et al., 2002; Van Wambeke et al., 2002;
Thingstad et al., 2005, Siokou-Frangou et al., 2010), nitro-
gen is also scarce, and the availability of silicic acid may
play a central role in controlling the export of production
(Leblanc et al., 2003). Biological diversity may reflect mul-
tiple organic production limitations.

The MS has a wide range of oligotrophic conditions suit-
able for studying the transformation of organic matter in ma-
rine food webs during low new nutrient availability and pro-
vides a case study for observing the links between the C, N, P,
and Si-cycles. Comparisons between different systems along

a longitudinal gradient of trophic status provide new insights
for identifying and understanding fundamental interactions
between marine biogeochemistry and ecosystems.

3 Objectives of the BOUM experiment

The BOUM (Biogeochemistry from the Oligotrophic to the
Ultraoligotrophic Mediterranean) experiment has one over-
all goal: to obtain a better representation of the interactions
between planktonic organisms and the cycle of biogenic ele-
ments, considering spatial scales from one anticyclonic eddy
to the whole MS. It is organized along three main objectives:

1. to give a longitudinal description of the biogeochem-
istry and biological diversity of the MS during the
strongest stratified period.

2. to study the production and fate of organic matter in
three oligotrophic environments located at the centre of
anticyclonic eddies, with particular attention to the pro-
cesses that drive the divergence of the stoichiometric ra-
tios of the biogenic elements in the organic matter found
in the surrounding water and in exported materials.

3. to obtain a satisfactory representation of the main bio-
geochemical fluxes (C, N, P, Si) and the dynamics of the
planktonic network, both in situ and through microcosm
experiments.

4 Implementation of the BOUM cruise

The BOUM cruise took place during the summer of 2008
(16 June–20 July). The 3000 km transect, surveyed using the
French research vessell’Atalante, stretched from the Eratos-
thenes Seamount in the eastern part of the MS to the Rhône
river mouth in the western part (Fig. 2). Along this transect,
two types of stations (Table 1) were sampled: the so-called
“short duration” (SD) and “long duration” (LD) stations at
the centres of anticyclonic eddies.

Thirty stations (27 SD stations + one profile at each LD
station) were investigated from surface to bottom. Each of
the three LD stations was investigated over four days with
a CTD cast (0–500 m) every 3 h, and specific operations (see
below) were carried out between the CTD casts. The approxi-
mate locations of the LD stations were determined using pre-
vious work and satellite imagery (IR images from I. Taupier-
Letage, G. Rougier and G. Zodiatis, sea colour images from
E. Bosc (Fig. 2 top and middle); all images were transmit-
ted on board) as well as the MERCATOR forecast (www.
mercator-ocean.fr). The exact locations of the LD stations
were determined on board (1) from a rapid survey (Fig. 2,
bottom) using XBT (roughly 10 T-7 type XBT) launched ev-
ery 50 min at a vessel speed of approximately 11 knots, and
(2) using thermosalinograph and ADCP data obtained from
a CTD cast (0–500 m) grid of 16 stations spaced every 3
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Fig. 2. Middle: transect of the BOUM cruise superimposed on a SeaWiFS composite image of Chla concentration in the upper layer of the
MS between 16 June and 20 July 2008. The two types of stations, short duration and long duration, are indicated. The three LD stations
investigated for a period longer than four days are indicated in red and are located in the centre of an anticyclonic eddy (courtesy of E. Bosc).
Top: small size colour images indicating the location of eddies prior to sampling. The rectangles in red correspond to the maps detailed
below. Bottom: XBT survey (black circles) and sampling grid stations (cyan crosses) investigated to locate eddy centres. An additional
south-to-north CTD cast section is shown for eddy A (in black). The locations of each 0–500 dbars cast for the LD stations are shown in blue
indicating estimates of the drifting of the eddy centres during 3 days. The red crosses indicate the locations of the deep casts performed at
the end of LD station occupation. The 1000, 2000 and 3000 m bottom depths isolines are indicated in red, cyan and green, respectively. All
figures could be increased in size on the screen to get all the details.

miles and centred around the presumed centre of each eddy
(Fig. 2, Bottom). A mooring line (equipped with two PPS5
sediment traps, current meters, specific oxygen sensors, spe-
cific high frequency temperature sensors; consult:http://mio.
pytheas.univ-amu.fr/BOUM/spip.php?article75for an illus-
tration) was then deployed at the centre of each eddy to start
the process study. Simultaneously, a first PROVOR ARGO
float (Bio) was deployed (Table 2). The mooring line was
recovered at the end of occupation of each LD station, im-

mediately following the last CTD cast from surface to bot-
tom. A second PROVOR ARGO float (CTS3) was then de-
ployed before departure to another station (Table 2). Specific
operations during the LD station occupation consisted of ra-
diometric cast, marine video profiler cast, clean pumping for
trace metals sampling, profiles of turbulence measurements
(Scamp), profiles of current measurements, hauls for phyto-
plankton and zooplankton sampling with specific nets.
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Table 1. Date, location and general characteristics of the stations investigated along the BOUM transect. Distance (km): distance from the
Rhône river mouth (SD27).

Station CTD cast Date Latitude (◦ and min) Longitude (◦ and min) Bottom Depth (m) Distance (km)

27 SD 193 18 July 43 12.70 N 4 55.80 E 105 0
26 SD 192 18 July 42 37.00 N 4 57.30 E 1721 67
25 SD 190 18 July 41 59.80 N 5 0.00 E 2258 136
24 SD 188 17 July 41 5.30 N 5 3.40 E 2663 237
23 SD 187 July 17 40 10.70 N 5 6.70 E 2786 338
A LD 186 11–17 July 39 5.96 N 5 21.00 E 2758 433
22 SD 130 11 July 38 53.70 N 6 45.08 E 2864 575
21 SD 128 11 July 38 37.85 N 7 54.58 E 2159 679
20 SD 127 10 July 38 21.80 N 9 3.90 E 1758 784
19 SD 125 10 July 38 5.90 N 10 13.40 E 519 889
18 SD 124 9 July 37 49.90 N 11 23.00 E 771 995
17 SD 122 9 July 37 10.00 N 12 0.08 E 117 1087
16 SD 121 9 July 36 3.93 N 12 48.06 E 861 1229
15 SD 119 8 July 35 40.45 N 14 6.00 E 588 1354
14 SD 118 8 July 35 17.00 N 15 24.10 E 382 1480
13 SD 116 7 July 34 53.50 N 16 42.00 E 2097 1606
12 SD 115 7 July 34 30.13 N 18 0.02 E 3321 1732
B LD 114 3–7 July 34 8.20 N 18 26.70 E 3070 1810
1 SD 2 21 June 34 19.66 N 19 49.20 E 3210 1939
2 SD 4 21 June 34 15.57 N 20 59.12 E 2593 2046
3 SD 5 21 June 34 10.90 N 22 9.50 E 2382 2155
4 SD 7 22 June 34 7.00 N 23 19.67 E 2471 2262
5 SD 8 22 June 34 2.70 N 24 29.80 E 2616 2370
6 SD 10 23 June 33 58.49 N 25 40.06 E 2761 2478
7 SD 11 23 June 33 54.20 N 26 50.20 E 2784 2586
8 SD 13 23 June 33 49.90 N 28 0.30 E 2768 2694
9 SD 14 24 June 33 45.70 N 29 10.50 E 3033 2803
10 SD 16 24 June 33 41.90 N 30 9.60 E 2942 2894
11 SD 17 25 June 33 34.82 N 31 56.04 E 2514 3058
C LD 71 25–30 June 33 37.50 N 32 39.20 E 923 3130

Table 2.PROVOR ARGO floats deployed along the BOUM transect at the three pre-defined LD stations (A, B, C).

Station Float number Date of deployment
Deployment location

Latitude Longitude

A WMO 6900664 17 July 39 20.48 N 5 11.41 E
B (Pro Bio A) WMO 6900674 4 July 34 7.97 N 18 26.70 E
B WMO 6900663 7 July 33 56.87 N 18 27.29 E
C (Pro Bio B) WMO 6900679 26 June 33 37.53 N 32 39.70 E
C WMO 6900665 30 June 33 42.54 N 32 41.90 E

Many details concerning the BOUM cruise are available
with free access on the BOUM web site:http://mio.pytheas.
univ-amu.fr/BOUM/

The general description of the main Mediterranean wa-
ter masses encountered and general physical and biogeo-
chemical characteristics of the stations investigated along the
BOUM cruise-transect are presented in a separate paper by
Moutin and Prieur (2012).

5 Special issue presentation

The goal of this special issue is to present the knowledge
obtained concerning the functioning of the MS ecosystems
and associated biogeochemical cycles based on the dataset
acquired during the BOUM experiment. The cruise strat-
egy was organized to promote collaborations between physi-
cists, biogeochemists, biologists and modellers. Most of the
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contributions to this volume have benefited from this collec-
tive effort.

The 25 papers below are introduced according to the three
main objectives of the BOUM experiment.

1. Longitudinal description of the biogeochemistry and bi-
ological diversity of the MS during the strongest strati-
fied period.

The P depletion of the MS was confirmed particularly
in the ultraoligotrophic eastern basin (Pujo-Pay et al.,
2011) which definitively establishes the MS as one of
the low-P low chlorophyll (LPLC, Moutin et al., 2008)
areas in the world ocean. Following the nutriclines, par-
allel deep maxima of biogenic silica, of fucoxanthin,
and of T chl a (Crombet at al., 2011) were found to-
wards the east along with decreases in biomasses and
production of diatoms (Crombet et al., 2011), of the ma-
jor members of the heterotrophic microbial community
(Christaki et al., 2011, Van Wambeke et al., 2011), of
aerobic anoxygenic phototrophic (AAP) bacteria (Lamy
et al., 2011, Jeanthon et al., 2011), and of metazoo-
plankton (Nowaczyk et al., 2011). Contrary to the deep
chlorophyll maximum, which was a persistent feature
of the MS, the deep silica maximum correlated with
the deep fucoxanthin maximum as was observed in dis-
crete areas of each basin (Crombet et al., 2011). Inter-
estingly, there was an eastward decreasing trend of N2
fixation (Bonnet et al., 2011). The majority of identi-
fied diazotrophs were isolated unicellular diazotrophic
cyanobacteria of the picoplanktonic size fraction (Le
Moal et al., 2011). Nevertheless, those living in asso-
ciation with diatoms were observed at nearly all sites
(Crombet et al., 2011) giving an unexpected yet inter-
esting coupling between the nitrogen and silicon cy-
cles in the MS. Dissolved carbon production increases
with strong nutrient limitation (Ĺopez-Sandoval et al.,
2011), which may also explain the greater DOC accu-
mulation in the east and inside the eddies (Pujo-Pay
et al., 2011, Moutin and Prieur, 2012). Following an-
thropogenic carbon sequestration, unprecedented levels
of acidification are reached, which positions the MS
as one of the most acidified world marine ecosystems
(Touratier et al., 2012). Phospholipid concentration was
found to correlate with phosphate concentration across
the MS, and a rapid response of membrane lipid compo-
sition to changes in nutrients was demonstrated for the
first time (Poppendorf et al., 2011). The on-board mea-
surements of cell-specific radiolabelled leucine using
flow cytometry coupled with cell sorting allowed us to
reinforce the prevalent role of mixotrophs within the mi-
crobial communities of the MS (Talarmin et al., 2011).
It was shown that dinospores may escape the severe nu-
trient limitation of ultraoligotrophic conditions by liv-
ing inside copepods (Alves-de-Souza et al., 2011) and
that they were able to thrive and infect dinoflagellates,

both in coastal and ultraoligotrophic waters, empha-
sizing the overlooked role of parasitism in food webs
and biogeochemical cycles (Siano et al., 2011). No ma-
jor differences were observed in the genetic diversity
of the cyanobacterial populations during the BOUM
cruise (2008) and the previous PROSOPE cruise (1999),
suggesting that local populations have not yet been
displaced by their (sub)tropical counterparts (Mella-
Flores et al., 2011). The three geographically distant ed-
dies, characterized by deep pycnostads below the photic
zone, showed very different biogeochemical character-
istics from the typical east-west trends observed in the
BOUM section (Moutin and Prieur, 2012), and differ-
ent ecosystems from surrounding waters (Christaki et
al., 2011) probably principally because of the “closed”
system conditions they experienced from the previous
winter (Moutin and Prieur, 2012). They were chosen for
process studies.

2. Process studies at the centre of the three anticyclonic
eddies studied

We first provide evidence that locations of the 3 LD
stations studied were near the axis of the eddies which
may be considered as almost closed systems after their
formation, and showed that such mesoscale activity is
strong enough to locally delete (or even reverse) the
very well-known western-to-eastern gradient of trophic
conditions in the MS (Moutin and Prieur, 2012). Pri-
mary production was similarly low inside each eddy and
net community production close to zero (Christaki et al.,
2011).

Process studies concern both in situ measurements and
microcosm experiments. The first estimations of tur-
bulent dissipation inside anticyclonic eddies give evi-
dence for a significant increase at the top and base of
eddies which can be associated with strong near-inertial
waves (Cuypers et al., 2012). Vertical turbulent diffusiv-
ity is increased both in these regions and in the weakly
stratified eddy core (Cuypers et al., 2012). This allows
the quantification of nitrate flux by upward diffusion,
which was low and of the same order of magnitude
as input by N2 fixation (Bonnet et al., 2011). A daily
N-budget close to the equilibrium was found for the
upper layer (0–150 m) inside the anticyclonic eddies
(Moutin and Prieur, 2012). Contrary to the common
view that siliceous phytoplankton are not key players
in the MS, Crombet et al. (2011) suggest that they may
contribute in a major way to marine production. Bio-
optical anomaly and diurnal variability of the particu-
late matter were studied. For the first time, the diel cy-
cle of the particulate backscattering coefficient was ob-
served from field measurements (Loisel et al., 2011).
A new method for analysing diel cycles in particu-
late beam-attenuation coefficient measured at multiple
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wavelengths suggests that most of the observed varia-
tions can be ascribed to a synchronized population of
cells with an equivalent spherical diameter of between
1–4 µm (Dall’Olmo et al., 2011).

Nutrient limitation of the pelagic microbial food web
was investigated using amended microcosm experi-
ments. A gap between biogeochemical features (an ap-
parent P-starved status) and biological responses (no ap-
parent P-limitation) was demonstrated (Tanaka et al.,
2011) as well as an uncoupling of phytoplankton pro-
duction and consumption by heterotrophic prokaryotes
(Lagaria et al., 2011). Primary production significantly
increased after addition of aerosols, indicating the re-
lieving of on-going co-limitations (Ternon et al., 2011)
and the strong stimulation of N2 fixation (Ridame et al.,
2011).

3. Representation of the main biogeochemical fluxes and
the dynamics of the planktonic trophic network.

An interesting schematic box plot representation of the
biogeochemical functioning of the two Mediterranean
basins was proposed by Pujo-Pay et al. (2011). Surpris-
ingly, the nitrate vs. phosphate ratio (1N:1P, slope of
the N vs. P regression line for a given layer) in the in-
termediate and deep layer tended towards the canonical
Redfield value of 16 in both basins and their biogeo-
chemical functioning showed a similar pattern.

A multi-element model using Eco3M (Ecological
Mechanistic Modular tool) was implemented to under-
stand how primary producers and remineralisers inter-
act and control the overall DOC and nutrient dynam-
ics. It was suggested that the unusually high N:P ratio
of the MS may favour the uncoupling between growth
and carbon production, leading to higher DOC accumu-
lation when compared to systems with lower N:P ratio
(Mauriac et al., 2011).

The next step will be to use the numerous data collected
during the BOUM cruise (http://www.obs-vlfr.fr/proof/
php/x datalist.php?xxop=boum&xxcamp=boum) to
implement physical models on the spatial scales of
the eddy and of the whole MS, in order to study the
influence exerted by the numerous anticyclonic eddies
on anthropic carbon sequestration in the MS and on the
decadal time scale.
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Crombet, Y., Leblanc, K., Qúeguiner, B., Moutin, T., Rimmelin,
P., Ras, J., Claustre, H., Leblond, N., Oriol, L., and Pujo-Pay,

www.biogeosciences.net/9/3817/2012/ Biogeosciences, 9, 3817–3825, 2012

http://www.obs-vlfr.fr/proof/php/x_datalist.php?xxop=boum&xxcamp=boum
http://www.obs-vlfr.fr/proof/php/x_datalist.php?xxop=boum&xxcamp=boum
http://mio.pytheas.univ-amu.fr/BOUM/
http://www.obs-vlfr.fr/proof/php/x_datalist.php?xxop=boum&xxcamp=boum
http://www.obs-vlfr.fr/proof/php/x_datalist.php?xxop=boum&xxcamp=boum
http://dx.doi.org/10.5194/bg-8-2125-2011
http://dx.doi.org/10.5194/bg-8-2125-2011
http://dx.doi.org/10.5194/bg-8-2257-2011
http://dx.doi.org/10.5194/bg-8-1839-2011


3824 T. Moutin et al.: Introduction to the BOUM experiment

M.: Deep silicon maxima in the stratified oligotrophic Mediter-
ranean Sea, Biogeosciences, 8, 459–475,doi:10.5194/bg-8-459-
2011, 2011.

Cuypers, Y., Bouruet-Aubertot, P., Marec, C., and Fuda, J.-L.:
Characterization of turbulence from a fine-scale parameteriza-
tion and microstructure measurements in the Mediterranean Sea
during the BOUM experiment, Biogeosciences, 9, 3131–3149,
doi:10.5194/bg-9-3131-2012, 2012.

Dall’Olmo, G., Boss, E., Behrenfeld, M. J., Westberry, T. K.,
Courties, C., Prieur, L., Pujo-Pay, M., Hardman-Mountford, N.,
and Moutin, T.: Inferring phytoplankton carbon and eco-
physiological rates from diel cycles of spectral particulate
beam-attenuation coefficient, Biogeosciences, 8, 3423–3439,
doi:10.5194/bg-8-3423-2011, 2011.

Diaz, F., Raimbault, P., Boudjellal, B., Garcia, N., and Moutin, T.:
Early spring phosphorus limitation of primary productivity in
a NW Mediterranean coastal zone (Gulf of Lions), Mar. Ecol.
Progr. Ser., 211, 51–62, 2001.

D’Ovidio, F., De Monte, S., Alvain, S., Dandonneau, Y.,
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