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This issue of the Newsletter highlights the
success of the SOLAS Summer Schools over
the last five years. Amongst the aims of the
Summer School is that of developing
connections and communication between
SOLAS scientists at an early stage in their
careers and to deepen their understanding of
the wider field of air-sea science. Previous
attendees of the SOLAS Summer Schools in
2003 and 2005 have provided the science
presentations in this issue, and these articles
are a representative demonstration of some of
the accomplishments of former students.

From the initial proposal to develop the
Summer School during the first SOLAS
conference in Damp Germany in early 2000, it
has been the sincere wish of the organizers
that the next generation of SOLAS scientists
be intellectually prepared to conduct
exemplary science in a rapidly changing world.
Furthermore, it is hoped that the School assists
in the participants’ appreciation for the depth
and breadth of SOLAS science, and that future
success in addressing some of the problems

society confronts can only be made through a
networked effort.

Following on the success of all of the previous
SOLAS Summer Schools, we are already
beginning the process for developing the next
School, to be held in the summer (and it will
be in the summer) of 2009. Sometime in the
latter half of 2008, we will announce (by
monthly e-bulletin, newsletters, and the
SOLAS website) the initiation of the
application process for the 2009 School. To
subscribe to our mailing list, please email
g.bayliss-brown@uea.ac.uk or visit our website
(http://www.solas-int.org).

IMPORTANT NEWS!
To reduce costs and environmental impact
the SOLAS Newsletter has been converted
to online format for all subscribers, who
have not requested a hardcopy. To
subscribe to the hardcopy, please email
g.bayliss-brown@uea.ac.uk and include
your full address.

SOLAS Summer Schools

Photo: The SOLAS Summer School 2007 attendees at the Institut d’Etudes Scientifiques de Cargèse, Corsica

Cheng
高亮



Understanding the importance of biogenic emissions
on ozone depletion
Nicola Warwick,
Center for Atmospheric Science, Cambridge University, UK. Contact: nicola.warwick@atm.ch.cam.ac.uk

Nicola Warwick received her BSc in Geology and Astrophysics
from Royal Holloway and completed her PhD in the Centre for
Atmospheric Science at the University of Cambridge, where she
continues her research. This includes assessing the emissions
and global budgets of gases important to atmospheric chemistry
and climate, through the use of global atmospheric models .
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partner projects

IGBP Congresses, held every four years,
gather cutting-edge global change
researchers and science managers to
share new knowledge and make
important decisions about future
research directions in light of both
scientific and societal imperatives.
Congresses are aimed at promoting
Earth System science to the broader
scientific community, agencies, industry
and the public, to inform policy makers
on critical global change issues,
influencing the next generation of
Global Change scientists by targeting
educational institutions and, last but not
least, to help revamp IGBP’s National
Committee activities worldwide.

To address the challenges of global
change and development in Africa (e.g.
climate change as a stress factor to
Africa, water systems and livelihood,
how will climate change affect Africa’s
development), the 4th IGBP Congress
will take place May 4 to 9, 2008 in
Cape Town, South Africa. It aims to
broaden outreach efforts toward
agencies, industry and civil society, as
well as develop communication tools
that deal with uncertainty, risk and
vulnerability in global change.

Another important aim of the IGBP
Congress is to connect with young
African environmental scientists,
offering them a unique opportunity to
interact with top scientists from Africa
and the world. The Congress will
provide a showcase for their research,
through poster sessions and a dedicated
young scientists’ meeting open to all
Congress participants. A special
Congress booklet will be developed,
containing selected Congress posters
and abstracts, to be aimed at school
leavers. In principal, the Congress is a
closed event for IGBP members.

http://www.igbp2008.co.za/

“The SOLAS summer school enabled me to see my research as part of a much broader picture involving the
interaction of the ocean and atmosphere and climate change. I was able to gain connections from a variety
of scientific backgrounds, as well as motivation and the opportunity to go on a research cruise!”

Figure 1a shows modelled total inorganic bromine derived from the photochemical destruction of bromoform in
the scenario emitting ~600 GgCHBr3/yr. Figure 1b shows the total inorganic bromine from a model simulation
including oceanic emissions of bromoform and the other 4 major bromocarbons emitted from the ocean
(CH2Br2 - 113 Gg/yr, CH2BrCl – 7 Gg/yr, CHBr2Cl – 23 Gg/yr, CHBrCl2 - 16 Gg/yr). In the upper troposphere,
inorganic bromine mixing ratios from the oceanic short-lived bromocarbons reached a maximum of 6 pptv over
the equator. More comprehensive measurements of the oceanic flux of these compounds are required to reduce
the uncertainty of the global strength and distribution of the surface source, as well as further measurements of
the distribution of these species in the troposphere and lower stratosphere, to constrain the contribution of short-
lived brominated species to reactive bromine in the atmosphere and their impact on stratospheric ozone.

Ozone plays a key role in the atmosphere,
absorbing UV radiation which is harmful to
living organisms. Halogens, which are emitted
from the Earth’s surface in various compounds,
can result in the depletion of stratospheric
ozone if the compounds are long-lived enough
to reach the stratosphere.

Traditionally, only the longer-lived, man-made
halocarbons were believed to make it to the
stratosphere in quantities sufficient to
significantly contribute to stratospheric ozone
depletion. However, more recently, a number
of studies have highlighted the potential of
shorter-lived species, emitted naturally from the
ocean, to carry significant quantities of
bromine to the lower stratosphere and upper
troposphere and contribute to ozone
destruction in this region. An accurate
assessment of the atmospheric budget of these
short-lived species, and their contribution to
reactive bromine in the lower stratosphere is,
therefore, of interest.

The global emission magnitudes and
distributions for short-lived bromocarbons
emitted from the ocean are not well-
constrained because of their high geographical
and temporal variability. The quantity of

bromine transported to the stratosphere by
these species is also uncertain, and will not
only depend on the magnitude of emissions,
but also on their atmospheric lifetimes and the
geographic location of the emissions.

The bromocarbon which is the largest source
of atmospheric bromine is bromoform (CHBr3).
We made progress towards determining an
atmospheric budget for bromoform by testing
a selection of prescribed ocean emission
scenarios in a global atmospheric chemistry-
transport model, against atmospheric data
from the PEM Tropics campaign (Schauffler et
al., 1999). The atmospheric lifetime of
bromoform, defined as the global burden
divided by the annual global loss, varied from
37 days in a scenario containing emissions
distributed over the entire open ocean, to 15
days in a scenario in which CHBr3 was emitted
from tropical coastline regions only. This
represents an uncertainty of approximately
±40% in the CHBr3 atmospheric lifetime that
was solely due to changes in the emission
distribution. The scenario that provided the
best comparison to atmospheric observations
included predominantly tropical emissions,
emitting ~600 GgCHBr3/yr, and gave a global
CHBr3 atmospheric lifetime of 18 days.
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Investigating the causes of Australian rainfall changes
Andréa S. Taschetto and Matthew H. England
Climate Environmental Dynamics Laboratory – CEDL, University of New South Wales, Sydney, Australia www.cedl.unsw.edu.au.
Contact: a.taschetto@unsw.edu.au

Andréa S. Taschetto was awarded her M.Sc. in 2001 and her Ph.D. in 2006 in Physical
Oceanography at University of São Paulo, Brazil. She is currently a Post Doctoral
Research Fellow in Climate Studies at the University of New South Wales, Sydney,
Australia. Her main interests are climate variability and air-sea interactions in the
Southern Hemisphere. At present, she is investigating the mechanisms by which the
oceans affect climate, particularly variability and change in Australian precipitation.

Australian climate is strongly affected by
the surrounding oceans. Due to the high
specific heat capacity of water and the
ability of turbulent mixing to transfer heat
energy, the oceans play an important role in
the variability of the climate system. The
sea surface temperature (SST), in turn, is
directly related to the heat exchange
between the ocean and the atmosphere.
The heat released into the atmosphere can
be a potential source of convection and
precipitation in large regions of Australia.

Due to its vast geographic extent, Australia
presents a large range of precipitation
patterns. The tropics are strongly influenced
by the Asian-Australian monsoon, with a
dominant summer rainfall. The central
region of the continent is predominantly
dry, with occasional systems penetrating
from the north and south. Southern
Australian regions are subject to eastward
propagating mid latitude cyclones.

Australian rainfall shows a high degree of
variability. In the northern and eastern
regions, interannual variability of
precipitation is dominated by the El Niño
Southern Oscillation (ENSO). The Indian
Ocean also affects Australian rainfall over
the southern and southeastern regions. The
Southern Ocean, via the Southern Annular
Mode, also plays an important role in
precipitation variability along the southern
regions of Australia, particularly Tasmania
and southwest Western Australia.

During the late 20th Century, Australia has
shown significant trends in precipitation
(Figure 1). This trend is characterized by an
east-west pattern in annual precipitation,
with an increase in the west and a decrease
in the east. Seasonal analysis of the
precipitation reveals that this annual trend
is basically a result of austral summer and
autumn rainfall trends.

The most impressive trend in Australian
rainfall occurs over the east coast. Our
analysis has shown evidence that the
Queensland coast responds to variations in
the decadal variability of tropical Pacific
SSTs. This indicates a change in the
atmospheric circulation that generates an
anomalous subsidence at high and middle
levels of the atmosphere, thus inhibiting
convection over coastal Queensland. In
addition, a weakening of the easterlies in
the tropical western Pacific tends to
diminish the transport of moist air onto the
coast (Taschetto and England, 2007).

Rainfall changes in the northern region are
another high priority for future studies in
Australia. This region shows an increase in
summer and a decrease in autumn. We
suggest that part of this variability can be

attributed to an intensification of the
monsoon regime during summer and an
earlier northward displacement of the
monsoon trough during autumn.

Ongoing research is being undertaken
using an atmospheric general circulation
model to quantify how much of this rainfall
variability is ENSO-related and what is the
relative contribution from the Indian Ocean
SST field.

Reference:

Taschetto, A.S. and M.H. England. 2007.
An analysis of late 20th Century trends in
Australian rainfall. Int. J. Climatol.
(submitted)

Figure 1: Trend in annual precipitation over Australia from 1970 to 2005. Contour intervals are 0.1mm.yr-1.
Areas within the dashed line are statistically significant at the 90% confidence level. Data source: Bureau of
Meteorology (www.bom.gov.au).

"I attended the first SOLAS Summer School in Cargèse, Corsica, in 2003. It was a great opportunity to improve my knowledge in ocean-
atmosphere interaction as well as to meet students and researchers from all over the world. At that time, the broad range of courses provided
me with enough tools to go deeper in my PhD study"
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Modeling biogeochemical responses to iron-enrichment experiments in high
nutrient, low chlorophyll regions
Masahiko Fujii
Creative Research Initiative, Hokkaido University, Japan. Contact: mfujii@sgp.hokudai.ac.jp.

Dr. Masahiko Fujii has held two post-doctoral positions at the National Institute of Environmental
Studies in Japan and at the University of Maine in the USA. In 2006, he became an Associate
Professor at Hokkaido University, where he achieved his PhD in Environmental Earth Science in
2001. Dr. Fujii's current activities focus on balancing marine ecosystem sustainable human
activities such as fisheries and marine tourism in Asia.

Although the ocean and the atmosphere are
marvelously similar with regard to the
dynamics, there is a paramount difference, that
is, how much the ecosystem contributes to
material cyclings in the fluid.

Since working on marine ecosystem modeling,
mainly in the subarctic North Pacific (Fujii et al.,
2002, 2005b and 2007b; Fujii and Chai, 2005),
partly in the other oceans such as the
equatorial Pacific (Fujii and Chai, 2007; Fujii et
al., 2007a) and also globally (Fujii et al., 2000
and 2005a), it is important to keep in mind
how observational and modeling studies
interact each other. Thanks to two types of
marine observations, it has been possible to
promote the modeling study with time-series
observation (Fujii et al., 2002 and 2007b) and
iron-fertilization experiment (Fujii et al., 2005b).
We have just started to link the modeling
outputs with satellite-derived ocean color
images on contact with the bio-optics (Fujii et
al., 2007a).

Using a sixteen-compartment marine
ecosystem model, biogeochemical responses to
iron-enrichment experiments in three high
nutrient, low chlorophyll (HNLC) regions,

namely SEEDS (the Subarctic Pacific Iron
Experiment for Ecosystem Dynamics Study;
48.5°N, 165°E) in the western North Pacific;
SOIREE (the Southern Ocean Iron RElease
Experiment; 61°S, 140°E) in the Southern
Ocean; and IronExII (the second mesoscale iron
enrichment experiment; 3.5°S, 104°W) in the
Equatorial Pacific (Fujii et al., 2005b), were
examined. The model results successfully
reproduce the observed biogeochemical
responses at each site, such as a rapid decrease
in CO2 fugacity at the sea surface (fCO2)sea
inside the iron patch (Figure 1). The modeled
(fCO2)sea drawdown is 103, 25 and 46 [µatm]
at SEEDS, SOIREE and IronExII, respectively,
which is close to the observations and also
shows that the modeled magnitude and timing
of change differs among the sites because of
differences in both physical environments (such
as the temperature and light) and plankton
species. Through this study, it is concluded that
the model makes it possible to examine the
region, timing and manner of new iron-
enrichment or other experiments before they
are carried out, and therefore, such ecosystem
modeling is a useful tool for design of
experiments and observational plans.

References:

Fujii, M., M. Ikeda, and Y. Yamanaka (2000),
J. Oceanogr., 56, 655-666.

Fujii, M., Y. Nojiri, Y. Yamanaka, and M. J. Kishi
(2002), Deep-Sea Res. Part II, 49, 5441-5461.

Fujii, M., and F. Chai (2005),
Geophy. Res. Lett., 32(5),Å@L05617,
doi:10.1029/2004GL022054.

Fujii, M., M. Ikeda, and Y. Yamanaka (2005a),
J. Oceanogr., 61, 803-815.

Fujii, M., N. Yoshie, Y. Yamanaka, and F. Chai
(2005b), Prog. Oceanogr., 64, 307-324,
doi:10.1016/j.pocean.2005.02.017.

Fujii, M., E. Boss, and F. Chai (2007a),
Biogeosciences, 4, 817-835.

Fujii, M., and F. Chai (2007), Deep-Sea Res. Part
II, 54, 496-520, doi:10.1016/j/dsr
2.2006.12.005.

Fujii, M., Y. Yamanaka, Y. Nojiri, M. J. Kishi,
and F. Chai (2007b), Ecol. Model., 202, 52-
67, doi:10.1016/j.ecolmodel.2006.02.046.

Tsuda, A., et al. (2003). Science, 300, 958-961

Figure 1: Modeled daily-averaged results of CO2 fugacity at the sea surface (fCO2)sea [µatm] during SEEDS (the Subarctic Pacific Iron Experiment for Ecosystem
Dynamics Study; 48.5N, 165E; Tsuda et al., 2003) in the western North Pacific. Solid and dashed lines show the modeled values inside and outside the iron-
fertilization patch, respectively. Solid and open dots denote the field observation data inside and outside the patch, respectively. A solid triangle shows the date on
which the iron was infused (Day 0) (from Fujii et al., 2005b).

"The most significant impact that the Summer School has had on me is that the 12-day experience largely broadened my perspective, both socially and
scientifically. The students enjoyed the privilege of having the opportunity to talk to so many world-famous tutors, something which would be incredibly
difficult elsewhere! Probably, my experience with the SOLAS community unknowingly made it much easier for me to switch my focus from marine ecosystem
modelling to fisheries and coral reef studies, and from oceanography to sustainability sciences."
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Development of a global aerosol-climate model with consideration
of aerosol microphysics
Kai Zhang
Institute of Atmospheric Physics, Beijing, China. Contact: kai.zhang@zmaw.de

Kai Zhang is a PhD student in Meteorology at the Institute of Atmospheric Physics in
Beijing, China. He is involved in developing a global aerosol-climate model and
currently a visitor at the Aerosol, Climate and Cloud (ACC) Group of Max Planck
Institute for Meteorology in Hamburg, Germany. .

Human activities can affect the climate in
many ways. The increasing concentration of
the greenhouse gases caused by fossil fuel
and biomass burning leads to global
warming. At the same time, particles are
released into the atmosphere. These
particles suspending in the air are called
aerosols. They can change the radiation
budget of the atmosphere by reflecting and
absorbing solar radiation, or change the
hydrological cycle by altering the cloud
formation process. Global aerosol-climate
models are very useful tools for determining
the impact of aerosols on the energy
budget of the climate system and the
related surface temperature change.

The Grid-point Atmospheric Model of IAP-
LASG (GAMIL), developed in Beijing, China,
is a global atmospheric GCM with a finite
difference dynamical core. No aerosol was
considered in the first version of this model.
The task of my PhD work is to introduce the
aerosol-related processes into GAMIL. As
the first step, the atmospheric transport
processes are tested using radon as a
passive tracer, and the FFSL advection

scheme is implemented to improve the
model’s performance. After this, new tracers
are introduced into the model to represent
the mass- and number-concentration of
aerosols and other chemical compounds
that are important for aerosol formation. To
represent the size distribution and hydro-
status of aerosols in the model, we divided
the size range of aerosols into 7 modes,
following Stier et al. (2005). Each mode is
characterized by a lognormal distribution, in
which the mode radius and the standard
deviation of the aerosol radius are predicted.
An aerosol microphysics module, M7, is
employed to calculate the nucleation,
coagulation and condensation processes of
aerosol particles. Currently, 5 types of
aerosols, i.e., sulfate, black carbon,
particulate organic matter, dust and sea salt,
are considered in the model. The radiative
properties of the aerosols are calculated
with the assumption that the aerosols are
internally mixed. The Figure on this page
shows the simulated aerosol optical depth
(AOD) by our model and its comparison
with observed AOD by AERONET.

Both the online and offline versions of the
newly designed aerosol package have been
developed. The package can either work as
part of the whole GCM, or be driven by
meteorological fields provided by a certain
reanalysis data set (e.g. ERA40). This flexibility
enables us to study the aerosol transport and
transformation during a specific period via
time-slice experiment and compare
simulations with the limited observations.

Reference:

Stier, P., Feichter, J., Kinne, S., Kloster, S.,
Vignati, E., Wilson, J., Ganzeveld, L., Tegen,
I., Werner, M., Balkanski, Y., Schulz, M.,
Boucher, O., Minikin, A., and Petzold, A.:
The aerosol-climate model ECHAM5-HAM,
Atmos. Chem. Phys., 5, 1125-1156, 2005.

Acknowledgement:

Kai Zhang is supported by the PhD
Student Promotion Project between the
Max Planck Society and the Chinese
Academy of Sciences.

“I attended the 2005 SOLAS Summer School in Corsica, France. The summer school provided me with valuable experience. It helped me to be
successful in obtaining the opportunity of being a visiting PhD student in the Max Planck Institute for Meteorology. Furthermore, international
collaborations between other attendants of the summer school and I are expected in the near future."



Subtropical mode water (STMW) (also called
18°C Water) acts as a memory of the North
Atlantic climate: it carries with it, at subsurface
to lower latitudes, the memory of conditions
from the winter when it was formed: just
south of the Gulf Stream. STMW is created in
winter by convection in the presence of strong
horizontal shears, and subducts above the
main thermocline and under the mixed layer
every year. This mode water is then entrained
in the subtropical gyre by the Gulf Stream
recirculation and circulates southward beneath
the surface.

From a biogeochemical perspective, the STMW
is important because it represents a thick
subsurface reservoir of nutrients potentially

available for the ecosystem. This has been
suggested by a recent study based on data
analysis (Palter et al., 2005). Their analysis
reveals for the first time that the STMW is poor
in nutrients compared to other water masses
at the same density using two WOCE sections
across the subtropical North Atlantic. They also
suggest that the low-nutrient signature of
STMW persists more than 2,000 km to the
south of the STMW source region despite the
ongoing remineralization that occurs at depth,
and thus explains the minimum of chlorophyll
in the western part of the North Atlantic.
Finally, they infer that the decadal variability of
STMW formation remotely controls the
interannual and decadal changes in subtropical
primary production (PP).

Impact of subtropical mode water on primary
production in the North Atlantic: new insights
from an idealized model study
This work is conducted under the supervision of Marina Lévy and Gilles Reverdin and in collaboration with
Olivier Aumont. Contact: anne-sophie.kremeur@locean-ipsl.upmc.fr.

Anne-Sophie Krémeur, PhD student at LOCEAN, University of
Paris VI, France. Thrilled by both Biology and Earth Sciences,
she obtained an M.A. in Earth Sciences with a major in
Oceanography and a minor in Biology at the École Normale
Supérieure of Paris in 2004. She started a PhD in physical and
biological Oceanography at LOCEAN, University of Paris VI,
which she will defend in fall 2007.
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partner projects

The Ocean – Atmosphere – Sea Ice –
Snowpack (OASIS) program studies
chemical and physical exchange
processes between the title reservoirs. It
focuses on their impact on tropospheric
chemistry and climate, as well as on the
surface/biosphere and their feedbacks in
the Arctic.

For 2008, OASIS-CANADA focuses on
surface atmospheric chemistry of ozone
and mercury over the Arctic, and this
effort includes outfitting sleds with
equipment to measure air-surface fluxes
and participation in the development of
autonomous buoys to remotely map
ozone, carbon dioxide, and bromine.
OASIS scientists will participate in the ice-
drift of the French sailboat “TARA”, the
CFL program during the overwintering of
the Amundsen ice-breaker, the British led
COBRA campaign off the coast of
Northern Quebec, and the Arctic-SOLAS
study, including DMS emission and cloud
formation. Another icebreaker study
with an OASIS component is ASCOS in
summer 2008 using the Swedish Oden
focusing on clouds.

In early 2009, OASIS will conduct a large
interdisciplinary field study at Barrow and
at a nearby ice camp in the Beaufort Sea
to address key questions: How and
where are which reactants processed in
snow surfaces? How are halogen and
HOx chemistry connected? What are the
relative roles of snowpack and sea-salt
aerosols in activating halogens? What is
the impact of halogen chemistry on
aerosol production? How will changing
sea ice affect surface ozone
concentrations, and thus mercury
product fluxes, and how both of these
will affect Arctic biota? We will use
OASIS2009 as a springboard to connect
OASIS science to the Arctic biological
sciences and the global modeling
community. Central for the field effort is
the reliable determination of chemical
and biological fluxes to and from ice and
snow surfaces from a 40m walk-up
measurement tower in the clean-air
sector at Barrow.

Contact Harry Beine
(hbeine@ucdavis.edu) or Paul Shepson
(pshepson@purdue.edu)

Figure 1: Model results: a) Barotropic stream function in Sv showing the subtropical and subpolar gyres and the Gulf
Stream (GS) pathway; b) Nitrate content of STMW in mmol.m-3; c) Schematic view of the effect of STMW on surface
primary production in %. The simulated subduction and obduction areas of STMW are presented.

"I attended the SOLAS summer school in 2005. The summer school is a great source of connections in two
different ways: assessing the fascinating interactions between physics, chemistry and biology in the ocean
and the atmosphere, and building relations with enthusiastic lecturers and students."



The observations of Palter et al. (2005) raise
three main questions. First, how are the STMW
biogeochemical properties set during STMW
formation? Second, can we identify some
variabilities on the STMW biogeochemical
properties after STMW subduction? Thirdly,
what is the impact of STMW on PP in the
subtropical gyre and, more generally, in the
whole North Atlantic?

This is done in the frame of a 1/3° resolution
idealized basin-scale model. The model
configuration is a double-gyre 3000km x
2000km that mimics the North Atlantic
including the western boundary current
(WBC), the subtropical and subpolar gyres and
the mode water formation processes (figure
1a). The physical model forced a simple
ecosystem model, comprising nitrate,
ammonium, phytoplankton, zooplankton,
detritus and dissolved organic matter.

The model solution suggests that the exact
timing of mode water formation versus the
timing of the spring bloom is of primary
importance for the oceanic nitrogen cycle: it
sets the biogeochemical properties of the
waters that escape from the contact with the
atmosphere. The model reveals that PP
concomitant to STMW formation is the main
factor that explains the low-nitrate content of
STMW. Indeed PP starts earlier in February in
the formation region (between 30°N and
40°N) than in the subtropical and subpolar
regions, and reaches its maximum in March
just before the subduction of the mode water;
thus consuming nitrate at the surface. This
was previously shown in the northeast Atlantic
where the subpolar mode water is formed
(Lévy et al., 2005).

Furthermore, the model reveals that the nitrate
content of STMW increases spatially and
seasonally along the transit of STMW through
the subtropical gyre, inducing a zonal gradient
in the subsurface nutrient reservoir. Nutrients in
mode water are restored with time in the first
place by the sinking and decay of detritus from
the sunlit surface layers, and later, but this is
the largest contributor, by the remineralization
of dissolved organic matter (DOM). The spring
biological activity not only consumes nitrate
within STMW but also enables the
sequestration of detritus and DOM,.

Finally, the model reveals that STMW does not
control primary production in the entire
subtropical gyre and plays a role on a very
local zone: the WBC region (figure 1c). We run
a sensitivity experiment which consists of
introducing a positive anomaly of nitrate
within the new STMW, just after its
subduction, over ten years. In fact the STMW
remains isolated from the surface along its
trajectory within the subtropical gyre. Then the
nutrient-rich old STMW joins the WBC by
obduction and can irrigate and fertilize the
euphotic zone of the subtropical and subpolar
ecosystems by lateral Ekman, gyre and
intermediate circulations. What emerges from
our results converges with the nutrient
irrigation theory of Pelegri et al. (1996) and
Williams et al. (2006). Boundary currents drive
"nutrient streams", ducts of high nutrient flux
which preferentially follows isopycnal surfaces
in response to entrainment of thermohaline
waters in the mixed layer (ML). Nutrient
streams sources are the nutrient-rich mode
waters from the Southern Ocean and the
Tropics where significant remineralization
occurs. This model study brings new insights
on the role of STMW as a nutrient supplier at
the surface as well as denser isopycns from the
nutrients streams.
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PAGES (Past Global Changes) is the core
project within the International
Geosphere-Biosphere Programme (IGBP)
that contributes to our understanding
of ongoing and future global change by
looking back at environmental changes
in Earth's recent geological history
across all components of the past Earth
system. The upcoming issue of the
PAGES newsletter will contain a special
section on “Paleoceanography” that
might be of particular interest to some
in the SOLAS community.

The guest editors Jean Lynch-Stieglitz
and Markus Kienast have compiled 12
science highlights. They provide a
profile across paleoceanographic
research on oceanographic changes on
relatively recent to ancient timescales,
i.e. from across the industrial period of
the last couple of centuries to the
Paleogene hothouse period some 55
million years ago.

Topics covered include past changes in
surface and deepwater circulation,
ocean hydrography, marine carbonate
chemistry, nutrient cycling, sea level,
and monsoon land-sea coupling.

The newsletter highlights research in
the context of the International Marine
Past Global Change Study (IMAGES),
the Ocean Drilling Programs ODP/IODP,
and national programmes.

The newsletter will be available for
download in early January 2008 at
http://www.pages-igbp.org/. For a
hardcopy, send a note to Leah
(leah.christen-witton@pages.unibe.ch)
or subscribe to the newsletter for
regular receipt at http://www.pages-
igbp.org/people/join_pages.html.

partner projects
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Introduction

Dimethyl sulfide (DMS) is a sulfur compound
produced by plankton in the world oceans. Due
to the excess of seawater DMS (DMS(aq)) in
the Arctic region (north of 70°), the net DMS
flux is to the atmosphere. In the atmosphere,
DMS is photochemically oxidized into three
stable sulfur constituents, methane sulfonic
acid, sulfuric acid and sulfur dioxide [Leck and
Persson 1996b]. These sulfur constituents can,
through heterogeneous condensation, aid
growth of pre-existing particles in the
atmosphere [Kerminen and Leck 2001], and
subsequently become large enough to act as
cloud condensation nuclei and thereby
contribute to cloud formation [Leck et al. 2004;
Leck and Bigg 2005; Lohmann and Leck 2005].
Such influence on cloud formation is
particularly important in remote areas; such as
the Arctic in the summer: when anthropogenic
influence is limited.

Observations of atmospheric DMS (DMS(g)) are
scarce in the Arctic. In global maps of DMS(aq)
the Arctic region is poorly represented if
included at all. The aim of this study is to
investigate the DMS(g) distribution over the

ocean (north of 65°) as well as over the pack
ice area (north of 80°). The results could be
used to improve global model simulations.

Method

The focus of this regional model simulation is
the flux and transport of DMS. Hence, a
meteorological forecast model (COAMPS) is
used with a simplified DMS scheme.

In the simulation, the Liss and Merlivat [1986]
parameterization was used for the DMS flux
calculation together with a constant DMS(aq)
concentration of 3.3 nmol L-1. This value was
based on three Arctic expeditions [Leck et al.
1996; Leck et al. 2001; Leck et al. 2004;
Tjernström et al. 2004]. Based on observations
[Leck and Persson 1996b], DMS(aq) show both
a seasonal and spatial variability. However, the
focus of this study is the variation of the
average DMS(g) concentration over the pack
ice, which is mainly determined by the wind
speed. The flux of DMS was only calculated in
grid-points defined as ocean. A more detailed
description of the flux calculation is found in
Lundén et al. [2007]. The chemical aspects of
DMS are not considered in this study. Hence,
we assume that the photochemical oxidation

The horizontal distribution of atmospheric DMS
in the high Arctic summer
Jenny Lundén
Department of Meteorology, Stockholm University, Sweden, Contact: jennyl@misu.su.se

Jenny Lundén (née Mattsson) is a Ph.D. student at the
Department of Meteorology at Stockholm University in
Sweden. The focus of her project is on 3D-modelling of DMS
in the high Arctic region (north of 70°), in particular the
vertical and horizontal distribution of atmospheric DMS.
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national reports

Spain

Because ocean-atmosphere interactions
and Global Change are among the
research priorities in the Spanish
Research Plan, our community is very
active in SOLAS-related research, and a
number of activities at both national
and international levels are being
conducted. Ongoing projects include
studies of nitrogen fixation, CO2
exchange and transport, measurements
of pH and its effects on calcifying
organisms, DMS emissions and their
influence on cloud properties over
regional to global scales, single-cell
biogeochemistry of DMS production,
coastal N2O and CH4 measurements,
air-sea exchange of bulk volatile carbon,
wet and dry atmospheric deposition of
trace metals, nutrients, and persistent
pollutants to the ocean, effects of UVR
on air-sea gas exchanges. The
geographic span of SOLAS-related
studies includes the Mediterranean, the
Equatorial and the subtropical Atlantic,
the temperate North Atlantic, the
Arctic, and the Antarctic.

The new funding call of the Spanish
Research Plan (early 2008) will establish
a new generation of projects that
propose to visit most of the main global
ocean basins and introduce research
challenges that are new or very recent
in the Spanish SOLAS community, such
as the use of stable isotopes in air-sea
exchange biogeochemistry, studies of
air-sea-ice interactions, or
photobiogeochemistry.

The success of the first joint IMBER-
GLOBEC-SOLAS Spain open science
meeting held in Valencia in 2007
encourages for the planning of another
such meeting in the near future.

SOLAS research groups in Spain take
part actively in various international
initiatives: CARBOOCEAN, SESAME,
THRESHOLDS, EUR-OCEANS, OASIS,
GEOTRACES, IPY. A brand new, well
equipped research ship, R/V Sarmiento
de Gamboa, launched in 2008, will
provide new opportunities for
international collaboration.

Every second year, the SOLAS Spain
committee encourages and supports
young researchers (mainly PhD students)
to attend the SOLAS Summer School. In
2007, four students received full
funding support.

Figure 1

"The SOLAS summer school was an informal meeting place for scientific discussions with well-established
scientists as well as newcomers in the scientific community. The summer school also gave us a good
opportunity to get perspective on our own work when interacting with the international scientific
community. It was also a nice place for networking with future colleagues."



of DMS(g) can be described as an exponential
decay. In the simulation, a decay rate of 1.79
days was used. This value was estimated with
a box model calculation representative for
2001. In the model simulation, the initial
DMS(g) concentration was zero: since the
background level of DMS is not known. The
first 12 hours of the two-month long
simulation, starting on July 1, 2001, are
regarded as spin-up time for DMS(g) and, thus,
not considered in the analysis.

Results

Figure 1 shows the average DMS(g)
concentration (in nmol m-3) in the boundary
layer (below 200m) for July (a) and August (b)
2001. The calculated DMS(g) concentration is
relatively higher over the ocean compared with
the pack ice. Over the ocean, the major
sources are found in the Kara, Barents and
Greenland Seas. Over the pack ice, the
average DMS(g) concentration shows different
patterns in July and August. The average
DMS(g) concentration shows a smooth
gradient around the pack ice in July while
there was a clear plume from the Laptev Sea is
present in August.

The overall impression is that the DMS(g)
concentration over the ocean was higher in
August compared to July (median value is
4.8nmol m-3 and 6.1nmol m-3 for July and
August, respectively) despite the use of a
constant value of DMS(aq) in the model. The
wind speed, that determines the DMS flux,
showed similar distribution for July and August
with median values of 5.1ms-1 and 4.8ms-1,
respectively. The higher DMS(g) levels present
in August is mainly due to a decrease of the
pack ice, consistent with satellite observations,
which increases the source regions of DMS on
the model grid.
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Australia

A campaign at Cape Grim in November
and December 2007 is underway
focusing on aerosol formation and
trace gases. The campaign is designed
around the University of Helsinki
Aerosol Ionisation Spectrometer (AIS)
which has been at Cape Grim since
early October 2007. The campaign
involves groups from CSIRO Marine
Atmospheric Research (CMAR), Keith
Bigg and Queensland University of
Technology. The CMAR PTRMS will
operate at Cape Grim until late
February 2008 and the AIS returns to
Finland in early February 2008.

A workshop for 40 researchers
associated with SAZ-SENSE voyage of
early 2007 was recently held at CSIRO
Marine and Atmospheric Research
(Hobart, 6-8 November) to discuss and
appraise the first results of this process
study of Southern Ocean waters to the
south of Tasmania. Participants were
delighted to see the array of
interdisciplinary science to come out of
the voyage. SAZ-SENSE has been an
initiative of the Antarctic Climate and
Ecosystems CRC that has prospered
from the contributions of a diverse
team of national and international
marine scientists. More can be learnt of
this project from the SAZ-SENSE
website at:
<http://www.marine.csiro.au/datacentr
e/saz-sense/>.

The upcoming IPY-GEOTRACES project
on the reoccupation of the CLIVAR SR3
transect (Tasmania - Antarctica along
~140°E meridian) by the Climate of the
Antarctic and Southern Ocean (CASO)
program has been postponed until
March-April 2008, after RSV 'Aurora
Australis' recently encountered
mechanical problems. Like SAZ-SENSE,
the IPY-GEOTRACES SR3 project comes
under the Antarctic Climate and
Ecosystems CRC, with logistics
provided by the Australian Antarctic
Division through the Australian
Antarctic Science scheme. The
updated schedule can be seen at:
<http://its-
db.aad.gov.au/proms/public/schedules/v
oyage.cfm?season=0708#V6>.

For further information contact the
project leader, Edward Butler
(Edward.Butler@csiro.au)

national reports
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Carbon-based primary productivity modelling in the global ocean
Toby Westberry
Department of Botany and Plant Pathology, Oregon State University, USA, Contact: westbert@science.oregonstate.edu

Toby Westberry earned his Ph.D. in Marine Science at the University of California Santa Barbara in
2005 and is currently a Post-doctoral Researcher at Oregon State University. His research interests
are in utilizing global satellite datasets to answer questions about marine biogeochemical cycling.

Phytoplankton photosynthetic production
represents an important pathway for CO2 to
enter the ocean, and thus, understanding its
role in carbon cycling and accurate
determination of the efficiency and uptake
rates of this sink is fundamental to
contemporary climate science. This singular
goal has largely motivated the development
and recent (~10 years) success of satellite
ocean color programs. However, despite
much effort, satellite estimates of primary
production are still not very good. This
failure does not so much reflect a lack of
understanding of phytoplankton physiology,
as sophisticated models of algal
photophysiology, nutrient uptake, and
growth exist for a variety of conditions, but
rather, in parameterizing these processes at
regional to global scales in terms of easily
accessible quantities. For a number of
historical and methodological reasons, net
primary production (NPP) is commonly
modeled as a function of chlorophyll
concentration (Chl, mgChl m-3), taken as a
proxy for phytoplankton biomass. This,
despite the fact that it has been long
recognized that variability in intracellular
chlorophyll content from light acclimation
and nutrient stress confounds the
relationship between Chl and
phytoplankton carbon biomass (C, mgC
m-3). Our group has been working on novel
indices to better describe the phytoplankton
standing stock from global, satellite ocean
color data (e.g., SeaWiFS, MODIS) in a very
different way. Indices of light scattering
which are retrievable from satellite appear
to provide a better index of phytoplankton
biomass (in terms of carbon) than Chl over
much of the ocean. Similar concepts have
allowed the space-borne retrieval of bulk
particulate organic carbon (POC)
concentration, as well. Once independent
estimates of both Chl and C are available,
the ratio of the two quantities (Chl:C) opens
the door to a wealth of information on
phytoplankton physiological status, which is
precisely what has hampered NPP modeling
to date. The Carbon-based Production
model (CbPM) capitalizes on this idea and

uses ocean color data to estimate the Chl:C
ratio, which can be empirically related to
the bulk phytoplankton growth rate (µ, div
d-1) and consequently, the rate of primary
production (Behrenfeld et al., 2005;
Westberry et al., 2007). This approach leads
to a surprisingly different perspective of
global (or regional) biomass and
productivity. For instance, in the oligotrophic
open ocean, the seasonal signal in Chl is
almost entirely the result of
photoacclimation, with no concurrent
increase in C. Similarly, some parts of the
ocean appear to have a significant seasonal
increase in biomass (C), but which is
masked by chronically low Chl:C and thus,
chlorophyll concentration. On the whole,
global water column integrated primary
production (~50 PgC yr-1) is not significantly
different from previous Chl-based
approaches, but the timing and location of
this production is greatly changed
(Westberry et al., 2007). In addition to the
resulting productivity rates, knowledge of

Chl:C and µ at synoptic scales which ocean
color satellites provide is unprecedented and
provides a valuable constraint for
biogeochemical models. One particularly
intriguing application is the potential
estimation of associated loss rates (from

grazing, sinking, etc.) that, together with µ,
result in the observed standing stock of
phytoplankton - thus, an avenue to export
production and grazing rates from satellite.
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Figure 1: Mean annual Chl:C estimated from SeaWiFS ocean color data (1998-2005). Chlorophyll is estimated from
the ratio of blue to green backscattered light, and carbon is related to the total amount of backscattered sunlight.
Inset shows a time series in the North Pacific Subtropical Gyre for Chl (blue), C (red), and Chl:C (green). In this
region, there is a seasonal cycle in Chl which is not reflected in phytoplankton carbon biomass. The resulting Chl:C
seasonal cycle is interpreted as a well-known physiological behavior, photoacclimation, which is observed over much
of the ocean. The Carbon-based Production Model (CbPM) can distinguish between biomass and physiological
changes in bulk Chl concentration and model primary production accordingly (Westberry et al., 2007).

"The summer program is an excellent opportunity for young scientists to get a glimpse of the breadth of SOLAS-related research and
establish how they fit into it. For me personally, the most exciting aspect was getting familiar with international science and the
people doing it. I look forward to crossing paths with these people again, both professionally as colleagues, and as peers.”
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Reduced oxygen concentrations in the abyssal North Pacific during the
last glacial period – implications for oceanic carbon storage
Jaccard, S.L.1, Galbraith, E.D.2, Haug, G.H.1, Sigman, D.M.3, Pedersen, T.F.4
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Samuel Jaccard received his PhD from ETH Zurich in December 2005. After 18 months of
post-doc experience at UBC Vancouver, he returned to ETH where he currently holds a senior
research associate position. His research focuses on the interactions between past variations
in ocean circulation, nutrient dynamics and climate change in high-latitude oceans.

The deep North Pacific represents an end-
member of the modern circulation regime. It
is far from sites of deep-water renewal, and
so is enriched in CO2 and dissolved
nutrients; due to the accumulation of the
products of remineralised organic matter
along the path of global deep-water
circulation. For the same reasons, deep
North Pacific waters show a depletion in
dissolved oxygen.

Reconstructions of δ13C distribution for the
glacial Pacific Ocean show that deep water
below 2000 - 2500 m was depleted in δ13C
when compared with mid-depth and upper
ocean waters (Keigwin, 1998; Matsumoto
et al., 2002). Below 2000 m, the deep
waters were enriched in nutrients and
metabolic CO2, while nutrient
concentrations in the intermediate depth
Pacific were apparently lower (Keigwin,
1998; Matsumoto et al., 2002). Partition of
CO2 in favor of the deep ocean would have
contributed to decrease atmospheric pCO2
during cold periods.

This hypothesis has been tested by studying
the sedimentary distribution of authigenic
U- and Mo-phases in two sediment cores
spanning the abyssal subarctic Pacific [(ODP
site 882 (Emperor Seamount region) and
ODP 887 (Gulf of Alaska)]. Authigenic U is
known to precipitate in sediments under
reducing conditions. Mo enrichments, on
the other hand, have only been observed
under strictly anoxic conditions. The
fundamental control on sediment redox
state is the balance between the flux of
organic matter to the seafloor and the flux
of oxidants to the sediment from overlying
seawater. Thus, variations in sedimentary
redox state are linked to changes in the
magnitude of biological export and the role
of ocean circulation. Comparison of redox-
sensitive trace metals abundance with
reconstruction of biogenic flux to the
sediment will yield inferences about relative
changes of oxygen concentrations at the
water-sediment interface.

Sediments deposited during the last ice age
at both locations are enriched in authigenic
U when compared to the Holocene (Fig. 1).
Here, the export production proxies Ba/Al
and biogenic opal, measured in both ODP
882 and ODP 887 indicate that the local
flux of biogenic detritus to the seafloor was
generally reduced during the last glacial
period. Given this evidence, the enhanced U
accumulation must have been a response to
substantially lower bottom water O2 and, by
inference, the glacial North Pacific contained
a higher concentration of respired carbon
than today. Although the absence of Mo
enrichments (not shown) argues that anoxia
did not develop in the vicinity of our core
sites, oxygen concentrations may have
dropped far below their current
concentrations during the last ice age. If this
elevated respired carbon burden is
representative of the deep glacial Indo-
Pacific Ocean, it could represent the primary

reservoir of glacial CO2 sequestration. It
results, that a significant fraction of CO2 has
been sequestered into the deep ocean
during glacial periods leading to a large
reduction of atmospheric pCO2, that is
widely documented in Antarctic ice cores
(Petit et al., 1999).
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Figure 1: Multi-proxy records from the North Pacific spanning 5 to 30 ka. Sedimentary data are presented from
three sites in the subarctic Pacific: ODP 882 (small green diamonds), ODP 887 (blue squares) and previously
published data from GGC-37 (Keigwin, 1998). The lower panel shows proxies that reflect the chemical
characteristics of subarctic Pacific bottom waters (B – C). The upper panel shows proxies that reflect the status of
the subarctic Pacific surface fertility (A – B). The blue shading illustrates the last glacial period.

"My experience at the 2003 SOLAS summer school in Cargèse not only allowed me to broaden my scientific horizon in a field
that was relatively new for me at the time, but most importantly it gave me the opportunity to meet young scientists and
senior researchers from all over the world."



The atmospheric particle burden is extremely
diverse and influenced by a multitude of
sources and transformation processes.
Traditional chemical speciation is dependent
on accumulation of sufficient material (often
over days) on traps or filters and subsequent
off-line analyses. The major disadvantages of
such techniques are the low time resolution
and the artefacts arising from substrate-
particle reactions, particle-particle reactions
and chemical losses of semi-volatile
compounds. Furthermore, information on the
chemical associations (particle mixing state)
cannot be measured with bulk analysis
techniques, and one must assume that all
particles in the same size range have the
same bulk chemical composition.

Over the past few years there has been
considerable development of
instrumentation capable of sizing and
chemically characterizing airborne particles in
real time. The aerosol time-of-flight mass
spectrometer (ATOFMS; TSI-Model 3800)
provides information on a polydisperse
aerosol, acquiring precise aerodynamic
diameter (1%) within the range 0.3 to 3
micrometers and individual particle positive
and negative mass spectral data in real time.
Because of the ATOFMS single particle
capability, information on the chemical
associations (particle mixing state) can then
be measured. The ATOFMS has been
deployed both in coastal location (Dall'Osto
et al. 2004) and on research cruises (Calfofi
– Pacific, Oct 2004; MAP – N. Atlantic, June
2006 – see Furutani et al. 2007) in order to
characterize the marine aerosol chemical
composition. Aerosol properties were
correlated with local sources and
meteorological factors and with air mass
back trajectories, demonstrating either
natural and anthropogenic sources and also
long-range transport of continental air
masses with differing composition from
Europe, Africa and America. During all these
studies, specific single particle mass spectra
were detected (Dall’Osto et al. 2005).

Moreover, specific S-rich particles were
detected regularly during night time,
suggesting oceanic primary aerosols
emissions linked with the marine sulphur
aerosol diurnal cycle.

The ATOFMS is also currently being deployed
in another key SOLAS theme, helping to
describe how chemical and physical changes
in the dust affect its transport over the
ocean, and are themselves affected by the
transport. Moreover, fingerprint dust sources
using single particle characterization and
assessment of their main composition,
including the iron content, is also being
carried out. During UK-SOLAS DODO
(subtropical Atlantic, Feb 2006) specific types
of dust were found. Direct on-board
elemental dust analysis using ATOFMS
indicated the presence of both a coarse
Saharan dust type (>1 _m) rich in Na, Al, K,
Ca, Fe, Cl, and nitrate, and a second finer
dust type (<1 _m) rich in K and silicate
sampled close to the Cape Verde islands
(Figure). The second dust type contained
very little Ca and Al suggesting a possible
anthropogenic contribution (fly ash) of this
particle type. Saharan dust was internally
mixed with nitrate but not with sulphate.

In summary, the ATOFMS is able to provide
source apportionment of different ambient
aerosols. Moreover, due to its ability to
detect single airborne particles, the ATOFMS
can offer information on the single particle
mixing state. The data can help to elucidate
the major heterogeneous reactions taking
place in the atmosphere and the results of
aerosol processing by coagulation and
condensation.

Further reading
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Characterisation of airborne particles by aerosol time-of-flight mass
spectrometry across different location at sea
Manuel Dall’Osto,
University of Birmingham, UK. Contact: mxd266@bham.ac.uk

Manuel Dall’Osto completed his PhD in Environmental Science at the University of Birmingham
(UK) in 2006, following a Master degree in Inorganic Chemistry at the University of Padua in 2002.
He is currently a NCAS (National Centre for Atmospheric Science) research fellow at the University
of Birmingham, working on source apportionment of particulate matter with an aerosol time-of-
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"Later in my graduate career, I found that my interests in carbon cycling began to develop more as a result of attending the SOLAS summer school. It was
valuable in opening my mind to other areas of research and also towards beginning to grasp the complexity of atmospheric and the surface ocean."
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Student Poster
Competition
During the 2007 SOLAS
Summer School, poster
sessions were held where
each of the students
displayed and discussed their
research. The overall poster
standard was of a high
quality, and this created
difficulties for the judges to
decide on the poster awards
based on a combination of
presentation and scientific
excellence. You can download
the award winning posters
from the SOLAS Summer
School website.

Microbial characterisation of the sea
surface microlayer of the Baltic Sea
Christian Stolle, Baltic Sea Research Institute Warnemünde
(IOW), Germany, christian.stolle@io-warnemuende.de

The sea-surface microlayer (SML) is defined as the uppermost
part of the ocean and plays an important role in exchange
processes between the ocean and the atmosphere. In an
interdisciplinary project (WGL-Pakt FILGAS) we investigate the
SML of the Baltic Sea, including the structure and function of
microbial communities. The SML is thought to be an extreme
environment due to opponent factors (UV-radiation, pollutants,
nutrients, etc.) which may influence the activity and abundance
of the bacterioneuston, i.e. bacteria within the SML. However,
there is contradictory evidence whether the SML is altered in
bacterial community structure, biomass and activity compared
to subsurface water (SSW).

In our study we could show that the abundance of total
bacterial cells and respiration-active cells was comparable to
the SSW. However, bacterial productivity in the SML was
significantly reduced. These results could not be correlated to
wind speed, which alters the physical properties of the SML.
Our results suggest that the SML can indeed be regarded as an
extreme environment. However, it seems unlikely that we
found a specialized bacterial community inhabiting the air-sea
interface, which is also supported by preliminary results
using genetic fingerprinting techniques.

The winning
posters are
available at
http://www.s

olas-int.org

Inorganic Carbon Variability in a
Hawaiian Coral Reef System
Kathryn Fagan, School of Oceanography, University of
Washington, Seattle, kfagan@u.washington.edu

Laboratory and mesocosm studies have clearly demonstrated that coral
calcification rates decrease as surface water pCO2 increases and aragonite
saturation state (Ωarag) decreases. Therefore, high frequency and long term
variability of inorganic carbon parameters is of particular interest in coral reef
ecosystems especially as concerns over ocean acidification grow. However, a
clear relationship between calcification rate and Ωarag is not apparent when
reviewing data that were collected in natural coral reef ecosystems from
different locations. This is at least in part due to the fact that these studies
have used different data collection and analytical methods on different space
and time scales. Furthermore, the inorganic carbon parameters in coral reef
systems exhibit much higher variability than what is observed in the open
ocean. This is demonstrated by the results of high frequency monitoring in a
Hawaiian coral reef system. A Coral Reef Instrumented Monitoring and CO2
Platform (CRIMP-CO2) mooring has collected surface water temperature,
salinity, pCO2, pO2 and air pCO2 and pO2 data every 3 hours almost
continuously since December 2005 in Kaneohe Bay. Surface water pCO2 and
Ωarag in the bay ranged from 230 to 600 Ωatm and from 1.2 to 3.5,
respectively. This variability was due to longer term seasonal trends as well as
short term perturbations by storm events. The Ωarag in Kaneohe Bay is lower
than what has been measured in other coral reef systems, making this data
extremely valuable for comparing the calcification rates of coral reefs that
have different Ωarag levels.

Seasonal variability of natural
hypoxia in the Central Benguela
upwelling system: ocean physics or
shelf biology?
Warren Joubert, Council for Scientific and Industrial
Research, Stellenbosch, South Africa,
wjoubert@csir.co.za

The Benguela upwelling system off the coast of
Southern-west Africa is characterised by variable
hypoxic to anoxic water column conditions. Two
main hypotheses have been proposed to explain
oxygen variability in this region, namely,
biogeochemical oxygen demand linked to locally
driven seasonal production and remineralization
of organic matter and physically remotely
sourced hypoxic waters. Using a long term high
resolutions biogeochemical timeseries, a range of
scales of variability of the underlying processes
were identified. We propose that the onset of
coastal anoxia is a response to a remote oceanic
signal that is then intensified and prolonged by
local biogeochemistry.
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I found the SOLAS Summer School to be an excellent opportunity to
further my graduate education in oceanography. The lectures were
diverse, engaging and well prepared. The faculty did an admirable job
of trying to craft their talks to fit the diversity of scientific specialties
represented at the school. Furthermore, the practical sessions and
student presentations offered great exposure to the range of work
currently being pursued in our field. All of this in beautiful Corsica
made for a fantastic program and the ideal setting to plant the seeds
for international collaborations for years to come. I came away from
the Summer School reinvigorated with new research ideas, new
perspectives on my field, and new friends and colleagues.

- David Nicholson, University of Washington, USA

The SOLAS Summer School 2007 provided me with a unique
opportunity to communicate with world-renowned scientists and gain
multi-disciplinary knowledge pertaining to ocean-atmospheric sciences.
It also provided a platform to put forth my research findings, exchange
research ideas and experiences with international peers and build long-
term relations. It gave a much needed hands-on training on emerging
techniques, data analysis & interpretation and discussed technical
difficulties encountered during scientific expeditions, etc.. The
constructive criticism from seniors during the oral and poster sessions
has given me the necessary tips to improve upon my presentations in
the future. A special lecture on the “Economics and Implications for
Mitigation of Climate Change” helped generate an increased awareness
on the current efforts being initiated and the challenges ahead. I now
look forward to contributing to the SOLAS initiative through my findings
in the Indian waters.

- Sheryl Oliveira Fernandes, National Institute of Oceanography, India
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The SOLAS Summer School was held at the Institut d’Etudes Scientifiques
de Cargèse, a picturesque town located on the idyllic French Island of
Corsica. Organised and run by Corinne Le Quéré, Véronique Garçon,
and the SOLAS IPO, the 2007 school welcomed 68 PhD students and
early career scientists from over 20 countries with a wide range of
scientific expertise and experience, covering all of the SOLAS scientific
areas. The Summer School offers the opportunity to expand and develop
knowledge on all aspects of SOLAS science and to meet and strengthen
future collaboration with others from around the world researching
SOLAS-related topics.

The lectures present an insightful depth of the full breadth of SOLAS
science, including an introduction to SOLAS (Peter Liss); The carbon, iron
and DMS cycles (Laurent Bopp, Phil Boyd and Peter Liss); Greenhouse gases,
climate change and its variability (Laurent Bopp and Stefan Rahmstorf);
Atmospheric physics, chemistry and dust sources (Uli Platt and Andy
Ridgwell); Air-water gas exchange (Phil Nightingale and Jeff Hare);
Biogeochemical modeling and change (Corinne Le Quéré and Andy
Ridgwell); Data assimilation, remote sensing and time-series observations
(Hubert Loisel, Eric Saltzman and Osvaldo Ulloa); Marine ecology, aerosols
and macronutrients (Osvaldo Ulloa, Eric Saltzman and Phil Boyd); Ocean
physics and coastal processes (Stefan Rahmstorf and Wajih Naqvi) and the
economic and social aspects of climate change (Margaret Leinen).

As well as the lectures, special sessions were adopted to deal with issues
which arise when working within the world of science. These included
sessions of publishing your results (Alison Green), proposal writing (Margaret
Leinen) and scientists and the press (Phil Boyd). One of the highlights of
these sessions was an introduction to the IPCC Process by Corinne Le
Quéré. Awarded the 2007 Nobel Peace Prize for ‘their efforts to build up
and disseminate greater knowledge about man-made climate change, and
to lay the foundations for the measures that are needed to counteract such
change’, the invaluable introduction to the IPCC was invariably embraced
and enjoyed by the attendees, suffusing the School participants with greater
motivation to become involved in the policy-making efforts of the science.

During the 2007 Summer School the students took part in hands-on
practicals where they were introduced to techniques used within the field.
Ran by lecturers attending the school, these enveloped atmospheric
chemistry, modelling, gas exchange, laboratory and cruise work.
Communication workshops were also conducted in which the students
were given guidance and constructively criticised on maximising
opportunities of presenting their research, writing and designing posters
and papers. The students were then assigned to develop their own oral
and poster presentations.

All the participants made the most of the available free time by dining and
socialising within the town of Cargèse, and several made the most of the
recuperation time on a day-cruise around the provincial area or hiking in the
stunning mountains in the proximity of the Institute. To conclude, the
SOLAS Summer School was a pleasure to attend and it was enlivening to
observe the development of collaborations and partnerships that are bound
to strengthen with time, to the benefit of SOLAS science in the future.

- Georgia Bayliss-Brown, SOLAS International Project Officer

The final night Meeting the RV Thethys II

Student poster presentations

Inside Bar Des Amis
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Andrew Barton
adbarton@mit.edu
MIT

Students’ Vote winner

Climate change impacts on ecosystem structure and
function in the North Atlantic Ocean
Andrew D. Barton, M. Follows, S. Dutkiewicz

The structure of marine phytoplankton communities plays an important role in regulating global
biogeochemical cycles. We are investigating the impact of environmental variability associated with
the North Atlantic Oscillation (NAO) on phytoplankton community structure and its biogeochemical
function in a model of the North Atlantic Ocean. We employ the MIT ocean circulation model
configured in an idealized, rectangular basin of North Atlantic dimensions. The ocean model is forced
with idealized wind stress and heat flux patterns consistent with the climatological mean and negative
and positive NAO phases. It is overlain by a biogeochemistry model with four potentially limiting
nutrients (nitrogen, phosphorus, iron and silica) and an ecosystem model in which many tens of
phytoplankton types are initialized with stochastically determined physiologies, drawn from reasonable
ranges of traits. Ecosystem community structure "self-organizes" according to the relative fitness of
the initialized physiologies and modeled community structure and biodiversity are emergent, rather
than prescribed.
The model suggests that the negative NAO phase, with more stratified subpolar waters, will exhibit
greater phytoplankton biodiversity and a greater proportion of smaller cell types, compared to a
positive NAO phase. This ecological transition is driven by a decrease in basin-integrated nutrient
delivery to the surface during negative NAO
conditions. As a consequence, the modeled negative NAO phase also exhibits a decrease in basin-
integrated export of sinking organic particles, compared to the positive NAO phase. Though idealized,
the model suggests testable hypotheses for climate-induced structural shifts in marine ecosystems and
their regional impact on biogeochemical cycles.

Remote sensing as a tool for quantifying the marine
carbon cycle in the Atlantic sector of the Southern Ocean
Libby Jones

The global oceans act as buffers for the anthropogenic carbon dioxide released into the atmosphere.
The air-sea exchange of CO2 varies across each oceanic region with additional seasonal variations due
to temperature and biological activity. The area of the Southern Ocean between The Falkland Islands,
the Antarctic Peninsula and South Georgia is thought to be a strong CO2 sink region although sparse
shipboard measurements have made it difficult to accurately quantify this sink zone. This project aims
to combine shipboard carbon dioxide measurements and satellite observations in order to help
quantify carbon dioxide air-sea gas exchange in the Atlantic sector of the Southern Ocean. A CASIX
(Centre of Observation of Air-Sea Interactions and Fluxes) underway pCO2 (partial pressure of carbon
dioxide) instrument was installed on the British Antarctic Survey research ship RRS James Clark Ross to
provide an additional pCO2 data set that will be added to existing data sets for surface pCO2 to
increase the overall spatial and temporal coverage of this region. Data obtained will be co-located
with satellite data of chlorophyll and sea surface temperature, parameters that can be used to inform
on processes affecting pCO2 in the surface ocean. It is hoped that the spatial and temporal variation
of both the satellite and shipboard data will help to unravel the processes that drive the CO2 air-sea
transfer in this region.

Libby Jones
Elizbeth.Jones@uea.ac.uk
University of East Anglia

Students’ Vote winner

New ocean color algorithms for coastal waters
Maeva Doron

For environmental purposes and in the background of climate change, there is a need to monitor
coastal regions. Ocean color remote sensing data, thanks to its spatial and temporal resolution, is a
powerful tool, but there is a lack of largely validated algorithm. This is why I developed semi-
analytical algorithms to estimate optical properties of the water column in coastal areas. The strength
of the algorithms is in the validation steps: the assumptions are validated with data from the literature,
the robustness is assessed with simulated dataset, and the overall validation is obtained with
independent in situ and satellite dataset. Maps of ocean transparency (or Secchi depth) can now be
obtained with satellite data, thus providing an operational tool for environmental monitoring agencies.

Maeva Doron
doron@obs-vlfr.fr
Laboratoire d’Océanographie
de Villefranche

Lecturers’ Vote winner,
Post-doc

Student Presentations
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Production of DMS and DMSP by dinoflagellates
Amandine Caruana

Dinoflagellates are an important phytoplankton group known to form potentially toxic red tide in the
ocean. Some species are also able to produce DMSP, precursor of the cooling-climate gas DMS, but
little is known about it. My aim is to characterize the variability between species in producing DMS/P
and understand what induces this disparity. Dinoflagellates have the particularity to contain six plastid
subgroups. The plastid is the organelle responsible for photosynthesis, containing different pigments
deriving from its evolution. The proposal of this study is to compare the DMS/P production related to
the plastid type. First results of my lab work display the production comparison of three species
(Heterocapsa triquetra, Karlodinium micrum and Crypthecodinium cohnii), each one harbouring a
different plastid type (peridinin plastid, haptophyte-like plastid and remnant plastid respectively).
Laboratory cultures were monitored during their growth curve measuring the cell density and the total
DMS and DMSP (TDMSP) production. Production ability between species varies with 2 orders of
magnitude and maximum occurs at different growth phase depending on the species. These results
indicate different biological roles of DMSP through species and would predict that maximum
production occurs at different specific bloom stage in the ocean.

Amandine Caruana
A.Caruana@uea.ac.uk
University of East Anglia

Lecturers’ Vote winner, PhD

From oceans to clouds: DMS
Aránzazu Lana, S.M. Vallina and R. Simó

The CLAW hypothesis suggests a relationship between marine biota and atmospheric chemistry and
radiative budget. In order to test this hypothesis, we need to investigate the coupling of dimethyl
sulphide (DMS) emissions and cloud properties over regional global scales. To study simultaneously
atmospheric and sea surface variables, we have a very useful tool in remote sensing systems. We use
satellite derived cloud data over a period of six years, with special attention to the effective radius of
cloud droplets. This parameter is closely related to albedo which is one of the most important studies
in climate regulation and climate change. We also use raw sea measurements of DMS and DMS
climatology. We intend to get an approximate understanding of which atmospheric parameters might
be more sensitive to DMS emissions. With this objective in mind we make statistical analyses of the
data e.g. we look for seasonal correlations between the global monthly data of different cloud
parameters and either DMS and chlorophyll climatologies. Where high correlations are found, a more
detailed observation of the temporal evaluation of real data is attempted.

Aránzazu Lana
lana@cmima.csic.es
Institut de Ciències del Mar

Lecturers’ Vote winner, PhD

The SOLAS Summer School prides itself in encouraging collaboration and future association between the participants, and therefore
significant emphasis is placed into the science communication aspect of the Summer School. The students attended practical sessions on
how to effectively communicate by poster and oral presentation, and each participant was required to provide a short demonstration of
their own research. The students and lecturers identified the best presentations, and these award winners are available for download at the
SOLAS Summer School website: http://www.uea.ac.uk/env/solas/summerschool

Modeling iron and carbon cycling in the
Equatorial Pacific Ocean
Artur Palacz

Iron limitation is said to keep the biological productivity below the maximum level in the eastern
equatorial Pacific Ocean. Variable iron supply to the euphotic zone is primarily controlled by the rate
and depth of upwelling, but it is the rate of biological removal of iron that might have strongest
implications on the carbon cycle, particularly on the control of the pCO2 at the ocean surface. This in
turn links iron cycling to the modern day air-sea interactions and global climate change.
I estimate the rate of biological uptake and geochemical scavenging of iron by using a box model that
combines observational data with circulation model output. Recent measurements of dissolved iron
and aluminum concentrations during the 2004 and 2005 cruises indicated that both elements are
coupled along the pathway of the Equatorial Undercurrent in the western equatorial Pacific. However,
there is a significant relative loss of iron in the eastern equatorial Pacific. The box model, validated
with momentum, heat and nutrients budgets, constrains the physical fluxes and estimates the so-
called ’source minus sink’ fluxes. Assuming that aluminum is not biologicaly cycled, the ’source minus
sink’ fluxes of iron and aluminum can be compared to quantify the rate of biological removal of iron.
The obtained parameterization of iron cycling will be incorporated into the existing 1Dand 3D
ecosystem models to help better constrain the equatorial Pacific and global carbon budget.

Artur Palacz
artpal@gmail.com
University of Maine

Lecturers’ Vote winner, PhD



The transfer of gases between the atmospheric
and deep ocean reservoirs operate through a
surface oceanic boundary layer in which
turbulent mixing, arising both from surface
inputs of buoyancy and momentum and shear
instabilities near the base of the layer, nullify the
stratification gradient. This layer is often referred
to as the surface 'mixed layer' (ML) and is an
important component in ocean dynamics
studies (e.g. Large et al. (1994)). In recent years,
much research has been directed at furthering
the understanding of air-sea gas transfer directly
at the water surface, in order to derive suitable
wind-driven gas transfer parameterizations
useful to climate models (Frew et al., 2004). Far
less information is known about the transfer of
gases between the ML and the stratified waters
tens of meters directly below it, which harbors
steep temperature and density gradients. This
stratified layer between the ML and the
relatively undisturbed fluid beneath is often
identified as the ’transition layer’, and is an
important reservoir of nutrients for the euphotic
zone ecosystem as well as a buffering region for
atmospheric temperature and carbon dioxide
perturbations associated with climate change
(Denman and Peña, 2002).

Density perturbations reaching the transition
layer result in the diapycnal entrainment of
deeper waters to the ML, which mixes the
fluid properties and relaxes the stratification.
The lack of available measured data for the
transition layer combined with the difficulty in
establishing suitable physical relationships to
parameterize the mixing processes has
prevented numerical models from providing
suitable quantitative estimates of gas exchange
at those depths (e.g. Hamme and Emerson
(2006)). The traditional method of dealing with
discrepancies between modeled and measured
quantities in one-dimensional ML models has
been to include a background vertical
diffusivity Kz within the transition layer, which
serves as a proxy representing the various
mixing processes often omitted from the
models (Large et al., 1994). Models are quite
sensitive to the value of Kz, such that
sensitivity studies done by simply incrementally
adjusting the value of Kz often have large error
bounds on their results.

In order to improve the understanding of
physical and chemical processes occurring
within the oceanic transition layer, we are
looking at data obtained from the Canadian

Gas transfer below the oceanic mixed layer:
the C-SOLAS NE Pacific mooring experiment
Philippe Benoit and Svein Vagle
School of Earth and Ocean Sciences, University of Victoria, British Columbia, Canada. Contact: pb@uvic.ca

Philippe Benoit completed his B.Sc. in Planetary Sciences
in June 2002 and his M.Sc. in Chemical Oceanography at
McGill University and graduated in 2004. Afterwards he
joined the SOLAS project by starting a PhD at the University
of Victoria, studying the dynamics of gases below the open
ocean mixed layer.
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special reports
Biogeochemistry and Ecosystems:
Linking Coastal Zones and
Open Oceans
The Continental Margins Open Science
Meeting, September 17 – 21, 2007.
East China Normal University,
Shanghai, China

Continental margins are experiencing
increased anthropogenic impacts at the
local, regional and global scale as a result
of changing land and sea use. These
pressures impact on biogeochemical cycles
and marine food webs and have direct
consequences for society. Understanding
natural- and human- alterations of
biogeochemical cycles and ecosystems on
continental margins and the processes
(including feedbacks) that threaten
sustainability of the continental margin
systems is therefore of global interest.

The conference aims were to:
• Improve understanding of linkages
between biogeochemical cycles of coastal
and open oceans
• Develop accurate predictive capacity for
coastal responses to environmental and
anthropogenic drivers
• Outline mechanisms for improved
understanding of accelerating global
change on coastal and open ocean
biogeochemistry and ecosystems.

Over 100 scientists from 25 countries
attended the oral presentations and
poster sessions, and group discussions led
to a the development of research themes
to be incorporated into a IMBER/LOICZ
Continental Margins Science Plan and
Implementation Strategy for collaborative
research efforts on biogeochemistry and
ecosystems, and responses to global
change and feedbacks to the Earth
System and human society.

Themes of the draft plan are:
• Carbon and nitrogen transformations
and transfers along and across
continental margins and at benthic-
pelagic and air-sea interfaces
• Better understanding of present
conditions and predictive capability for
climate change scenarios
• Processes linking biogeochemical
processes, primary and secondary
production and living resources
• Continental margins as sources or sinks
of CO2 and potential shifts with
increasing CO2 and changing
biogeochemical cycles
• Comparative continental ecosystem
analyses, and potential regime shifts.

The success of this conference was a
result of the work from the local
organizing committee and the IMBER IPO
staff, with the financial support from
IMBER, LOICZ, East China Normal
University, Chinese Ministry of Education,
National Science Foundation of China,
Shanghai Municipality, SCOR and NSF.

"The SOLAS 2nd international summer school…was a wonderful experience to meet old and new students
from a vast array of research fields. Overall, I think the school …bridged the gap between the atmospheric
and oceanic sciences. At a time when one tends to focus exclusively on specific research topics it provided
us with the opportunity to link our projects and build contacts for future collaborations."

Figure 1: Map showing the location of Ocean Weather Station PAPA (50°N, 145°W) off
the western coast of Canada. On teh left is a schematic diagram of the Canadian SOLAS
NE Pacific mooring with a brief description of the various instruments associated with it.



SOLAS Northeast Pacific mooring at Ocean
Weather Station Papa active from September
2002 to July 2006 (see Fig. 1). The C-SOLAS
mooring was specifically designed to study air-
sea exchange in the boundary layer for an
oceanic region subject to high wind inputs and
seasonal cycles of vertical stratification. Since
most of the instruments on the mooring take
measurements between 20 and 100 m depth,
it is well suited to explore the dynamics of the
transition layer. Fig. 2 presents measurements
from a small subset of this extensive dataset.
Fig. 2A displays temperatures on the C-SOLAS
mooring between November 2nd and 12th in
2005, in which the ML depth (heavy black line)
hovers around 80m depth and is progressively
deepening, with a strong semidiurnal tidal
signal. The largest stratification (N2; Fig. 2B)
and current shear (Vz; Fig. 2B) are located just
below the ML, i.e. in the transition layer. Fig.
2D shows a comparative time series of
vertically-averaged, dissolved nitrogen gas
transfer velocities and directions, for the
transition layer, which were extrapolated based
on gas measurements taken from the mooring
gas-devices. The basic state appears to have a
very low diffusion towards the deeper water
column; due to gases being more readily
dissolved in colder temperatures. This near-
equilibrium is punctuated by spikes of much
larger upward diffusion, likely to be a result of
strong mixing between the ML and the water
column below. The latter is the focus of our
current research, understanding how these
mixing ‘events’ originate (either large shears,
low stratification, etc.) and determining their
overall contribution in closing the gas budget
of the upper oceanic water column.

Since the C-SOLAS NE Pacific mooring
experiment completion last year, we have been
diligently working on analyzing the dataset
and anticipate the release of multiple
publications in the upcoming months,
hopefully generating more discussion on this
interesting topic.
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SOLAS-France
11-12 September 2007

Over the course of two days, about 50
members of French SOLAS community
met in Paris to discuss ongoing and
upcoming projects.

A number of presentations were
devoted to SOLAS Focus 3, mainly from
observations in the Southern
Hemisphere. Included in these were
presentations of the effect of nutrients
on the biological carbon pump in the
Weddell Sea and above the Kerguelen
Plateau (KEOPS program), spatial and
temporal variability of CO2 flux
(CARIOCA buoy systems), and on the
benefits of boron isotope measurements
in corals to retrieve past pH variations.

For SOLAS Focus 1, discussions centered
around macro- and micro-nutrients and
their impacts on the carbon cycle. The
solubility of iron was a key topic for
discussion, with talks on laboratory and
field experiments. Two new projects
were presented, one to investigate dust
fertilization in mesocosms (DUNE), and
one still to investigate the
coccolithophoridae blooms and related
atmospheric input of Patagonian dust
(PATAGONIA). Other topics included
Oxygen Minimum Zones in the
South East Pacific, the biological
fixation of N2 and the influence of
ultraviolet solar radiation on the
dissolved organic material chemistry.

Breaking wave models, atmospheric
turbulent fluxes, and the use of
gliders in the northwest
Mediterranean Sea were included
in the Focus 2 presentations. Also,
there were discussions on VOC
and CO measurements in the
Southern Ocean and spectroscopic
measurements of reactive molecules
in the marine atmosphere.

This meeting was successful in all
aspects. It allowed presentations, in the
authors’ native language, of excellent
science and subsequent, rich and open
discussions. The meeting also provided
a comfortable forum for training Ph.D.
students during their first experience
delivering their research by
presentation. More information can be
found at http://www.lisa.univ-
paris12.fr/SOLAS/2007/.

This meeting was supported by
CNRS-INSU (LEFE-CYBER and
LEFE-CHAT programs).

special reports

Figure 2: Various measurable quantities from the C-SOLAS mooring between November 2nd and 12th,
2005. A: Temperatures (heavy black line shows approximate mixed layer depth). B: Buoyancy frequency
(Nz) C: Vertical current shear (Vz) D: Dissolved nitrogen (N2) gas piston velocities and direction of diffusion.



Within coastal upwelling regimes, nutrient
availability, temperature variations,
phytoplankton patchiness and wind patterns all
contribute to changes in CO2 concentrations at
the surface. The NSF-sponsored Coastal Ocean
Processes—Wind Events and Shelf Transport
(CoOP WEST) project (Largier et al., 2006)
focused on a classical upwelling regime
extending from the Gulf of the Farallones to
north of Point Arena. This system is distinctive
in that it remains biologically productive despite
having the highest recorded wind stress along
the U.S. west coast, which typically enhances
advective losses as offshore transport. This was
an appealing area to study coastal pCO2
dynamics because of the large differences in
pCO2 concentrations over relatively small space
and time scales, caused by the strong coupling
between physical and biological processes.

These large gradients in pCO2 are due in
part to the development of 'retentive
embayments', areas where phytoplankton
found refuge in the lee and downstream region
of Point Reyes. Here, advective processes, slow
enough to observe, increase in phytoplankton
biomass and a general warming of the
surrounding waters (Vander Woude et al.,
2006). These highly productive retentive
embayments allowed the biological community
to rapidly draw down the carbon dioxide
upwelled with the cold, nutrient rich waters,
resulting in patches of net carbon draw-down,
despite the significant positive carbon flux
associated with upwelling.

The high biomass and warmer water in the
retentive embayment north of Point Reyes were
typically observed during relaxation of the
upwelling-favorable winds. In contrast, south of
Point Reyes, within Drakes Bay, a retentive
embayment set up during upwelling conditions
when waters were trapped in the lee of the
point; forming what is often called an
'upwelling shadow'. Thus, within the space of
a few kilometers, separated by a coastal

headland, retentive embayments were found
which developed during both upwelling and
relaxation conditions.

In order to classify both of the retentive
embayments as a sink or source for pCO2
during the spring upwelling season, we
combined satellite imagery, shipboard and
mooring data to create an algorithm for
pCO2 concentrations for 2001 and 2002.
The algorithm was uniquely devised by
splitting the satellite (MODIS TERRA, sea
surface temperature and SeaWiFS, chlorophyll),
mooring and shipboard data into different
categories of wind stress (upwelling, transition
or relaxation) to maximize the correlations to
the pCO2 concentrations. From cloud-free
imagery, the results showed that during
upwelling, the Point Reyes retentive
embayments were frequently a sink for
CO2. The retentive embayment south of
Point Reyes was more frequently a sink for
CO2. On average, the retentive embayments
north and south of Point Reyes acted as a sink
for CO2 during relaxation and transitional wind
periods and as a source north of Point Reyes
during upwelling directed winds. Taken
together, the oscillating retentive embayments
probably act in concert to act as a “biological
capacitor” to enhance productivity in this
strongly advective system.

Retentive embayments have been described
globally in terms of larval ecology, but few
studies have focused on the amount of
phytoplankton trapped in these areas and the
export of carbon from these coastal regions.
Future research is needed to explain the role of
retentive embayments for coastal carbon
cycling globally, as a possible sink for CO2.
From our analysis, it was clear that the coastal
ocean cannot simply be defined as a net sink or
source for CO2 without careful consideration of
smaller, highly productive and variable regions
such as retentive embayments.

pCO2 concentrations in retentive embayments of
northern California: Coastal Ocean Processes (CoOP)
study on Wind Events and Shelf Transport (WEST)
Andrea J. Vander Woude1 and Raphael Kudela2

1. Large Lakes Observatory, University of Minnesota, Duluth. Contact: conavanderw@d.umn.edu
2. Department of Ocean Sciences, University of California, Santa Cruz

Andrea Vander Woude is a coastal oceanographer. Her Ph.D. in
Oceanography is from the University of California, Santa Cruz.
Andrea is currently working as a Postdoctoral scholar at the
Large Lakes Observatory. Her current research is on CO2 fluxes
in lakes and modeling estuarine dynamics; past work focused
on retentive embayments and their impact on carbon cycling.
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partner projects

COST Action 735

The European Union funded COST
Action 735 project has just established
an effort to assemble a database of
aerosol and rainfall chemical
measurements, with particular emphasis
on species that might influence
phytoplankton growth. Target species
include soluble nitrogen, phosphorus,
silicon, iron, zinc and cobalt species,
other trace metals and mineral dust and
organics (e.g. POPs, PCBs, PAHs).

Once established, the database will be
made available to the international
community and it is envisaged that it
will become an important tool in
biogeochemical research. For example
the database will provide a major
resource for the international SOLAS and
GEOTRACES programmes, and the
database assembly effort has been
endorsed by the Scientific Steering
Committees of both these programmes.
A similar database for marine dimethyl
sulphide (DMS) concentrations currently
includes ~35,000 data points and now
provides a benchmark for experimental
and modelling studies in its field.

In order for the database to provide a
useful resource to the community, the
concentration data will need to be
accompanied by other supporting
information, some of which will be
considered as a minimum requirement
for inclusion in the database. Several
datasets of the target species are
available which have been collected at
island or coastal sampling stations. In
many cases these datasets are already
archived in other databases (e.g. World
Data Centre for Aerosols) and thus the
primary interest for this effort is in
gathering data collected during ship-
based field campaigns.

Instructions on how to submit data to
the database and further information
about the project can be found on
http://www.bodc.ac.uk/solas_integration
/implementation_products/group1/#aero
sol. The project is accepting data now!

"Later in my graduate career, I found that my interests in carbon cycling began to develop more as a result
of attending the SOLAS summer school. It was valuable in opening my mind to other areas of research and
also towards beginning to grasp the complexity of atmospheric and the surface ocean interactions."
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Figure 1: A 2002 satellite time series of pCO2
calculated from the multiple regression analysis is
plotted for the time period of May 5, 2002 to May
7, 2002. The color bar indicates regions that are
above the present day ~ 380 µatm (shaded red) as
a source of CO2 to the atmosphere and regions
that are a sink for atmospheric CO2 (below the
present day atmospheric CO2 levels of 380 µatm;
shaded yellow). Note the retentive embayments
(dashed line) showing the progression of pCO2
during intense upwelling (May 5 – May 7).

38.6

38.5

38.4

38.3

38.2

38.1

38

37.9

37.8

37.7

37.6

38.6

38.5

38.4

38.3

38.2

38.1

38

37.9

37.8

37.7

37.6

38.6

38.5

38.4

38.3

38.2

38.1

38

37.9

37.8

37.7

37.6

1000

900

800

700

600

500

400

300

200

100

1000

900

800

700

600

500

400

300

200

100

1000

900

800

700

600

500

400

300

200

100

Upwelling 5/5/02

-123.5 -123 -122.5 -122 -121.5 -123.5 -123 -122.5 -122 -121.5 -123.5 -123 -122.5 -122 -121.5

Upwelling 5/6/02 Upwelling 5/7/02

µatm µatm µatm

Point
Reyes

San Francisco Bay

Point
Reyes

San Francisco Bay

Point
Reyes

San Francisco Bay

One of the main drivers of dust research in the
last 30 years is the fact that aeolian dust has a
significant impact in the radiative balance of
the atmosphere. Because most of total global
dust budget is driven by sources located in the
northern hemisphere, research initiatives have
focused on the major sources of this
hemisphere such as the Taklamakan desert or
the Bodelé depression. However, there is a
sizeable production of dust in the Southern
Hemisphere. This dust production may not be
relevant in terms of radiative effects but it is
important when considering other possible
effects. Recent studies have emphasized the
role of dust emissions from the southern
South American (SSA) deserts (and in
particular the Patagonia desert) in past and
present climate as well as possible links to
marine biology in the South Atlantic Ocean.
However, there is a notorious lack of dedicated
observational data of dust activity,
compositional and isotopic features. As a
result, much of modeling efforts of aerosol
transport and ocean biogeochemistry in the
Southern Ocean have to rely on
parameterizations and studies based on
measurements on northern hemisphere
environments. In addition, ice-core studies in
Antarctica have trouble in justifying the
increased atmospheric glacial dust load in their
records because the lack of data from
southern hemisphere deserts to compare with.

Existing inventories of dust activity in
Patagonia are difficult to obtain. Because its
sparse population and harsh conditions,
ground monitoring of dust is difficult. Satellite
detection of dust routinely fails because the
abundant cloudiness that typically

accompanies the dust storms. For example,
figure 1 is an example of a dust event with
significant amount of clouds in the area.
Although the dust was not detected by the
satellite algorithm, several meteorological
stations along the coast reported very low
visibility (a proxy for dust in suspension) and
abundant cloudiness. Occasionally, there is
enough clearing and significant dust plumes
become apparent as figure 2 shows.

This interest to learn more about dust activity
in SSA prompted a group scientists of different
disciplines to meet in Puerto Madryn,
Argentina, October 3-5, 2007. The objective
was to share information and promote
collaborations among groups in order to
improve our understanding of SSA dust
production and its role in influencing the
climate and marine biogeochemistry in the
Southern Ocean and Antarctica. A number of
questions were addressed in this meeting:

• What is the contribution of the Patagonia
desert and other potential source areas
recently identified (the Central-West Argentina
and the Puna-Altiplano deserts) to the total
dust budget in the southern hemisphere?

• Is it possible to differentiate the
isotopic/chemical signature of these
potential sources in the continental, marine
and ice records?

• Can recent dust activity (i.e. last 200
years) explain the record of recent dust
deposition observed ice-cores from the
Antarctica Peninsula?

• Is current SSA dust activity representative of
past dust transport? How much dust is

emitted and deposited over the ocean and/or
over sea-ice today?

• What are the SSA dust radiative properties?

• What are the main mineral phases carrying
Fe in SSA dust? Are they soluble under
cloud/ice/sea water environmental conditions?

More information about the meeting including
abstracts of presentations and posters can be
found at
http://www.cenpat.edu.ar/dustmeeting

Author: Santiago Gassó
(santiago.gasso@nasa.gov)

Special Report: Meeting on Southern South American dust and its impacts

Figure 2

Figure 1



The influential role of the equatorial Pacific
Ocean in global biogeochemical cycles,
fisheries, climate, terrestrial weather patterns
and economics has been investigated by
researchers throughout the era of modern
oceanography. Astute travellers throughout
the ages surely must have noted the zonal
gradient of sea surface temperatures from
the “warm pool” of the western and central
pacific to the “cold-tongue” upwelling
region in the east long before measurements
from the Tropical Atmosphere Ocean
(TAO/TRITON) moored buoy instrument array
enabled the impressive graphic images of a
suite of ocean and atmospheric parameters
now available near real-time on the web
today
(http://www.pmel.noaa.gov/tao/index.shtml).
The TAO array project was initiated on the
heels of the major El Niño Southern
Oscillation (ENSO) event of 1982-83 with the
intention of understanding and predicting
these (ENSO) events which often have far-
reaching coastal ocean and terrestrial
consequences (McPhaden et al., 2006).
Current concern for understanding
atmospheric CO2 fluxes has focused
attention on the equatorial pacific as a
significant source of CO2 to the atmosphere
(Takahashi et al., 1997). Primary productivity,
the rate at which organisms use light or
chemical energy to transform inorganic
carbon to organic matter, is a fundamental
process in the transfer of carbon between
atmosphere and deep ocean.
Macronutrients (i.e. nitrogen) regulate
primary productivity in the western equatorial
pacific while they are not fully utilized by
phytoplankton in the central and eastern
equatorial Pacific (Barber and Chavez, 1991).
Instead, the limited availability of the
micronutrient iron is responsible for keeping
primary production below what might be
expected given the concentration of
inorganic nitrogen (Coale et al., 1996).

Recently, two separate oceanographic
research programs complemented each
other in time and space to give regional
coverage of the central equatorial and
western Pacific Ocean (Fig. 1, top) during
the moderate El Niño of 2006-2007. The
first program began in late August, 2006 at
140°W, at the western edge of high
nutrient, low chlorophyll equatorial waters
and zig-zagged from 2°N to 2°S westward,
arriving in Papua New Guinea in early
October, 2006. The primary focus of this
program was to measure the concentration
of iron and other trace elements in the
Equatorial Undercurrent and to trace the
sources of these elements back to their
terrigenous origins (“EUCFe” lead by James
Muray; see
http://www.ocean.washington.edu/cruises/Ki
loMoana2006/index.html) and picked up
geographically where a major US JGOFS
effort left off (Murray et al., 1994). The
second program began near Hawaii (15°N,
165°W), transited diagonally through the
dateline at the equator then ended in the
Tasman Sea (as far south as 36°S at 162°E)
during January-February, 2007. This
program was designed to study the genetic
and physiological diversity of the
cynobacteria Prochlorococcus in the
Western Pacific Ocean (“WP2” lead by
Zackary Johnson and Erik Zinser; see
http://www.soest.hawaii.edu/oceanography/
zij/wp2/index.html) and aimed to
complement observations previously made
in the Atlantic Ocean (Johnson et al., 2006).

Primary productivity, photosynthetic
efficiency, quantum yield, and
phytoplankton pigment concentrations were
measured on both cruises to characterize
the phytoplankton assemblages, their
photo-physiological state and their rates of
carbon-fixation in the regions covered
during the two programs. Serendipitously,
these discrete biological observations along

with the TAO/Triton array data will facilitate
the interpretation of the dynamics of the
variability in biological production in the
central Pacific as the moderate 2006-2007
El Niño event progressed.

Throughout 2006-2007, the 29°C sea
surface isotherm which defines the eastern
edge of the warm-pool waivered east and
west of the dateline (personal
communication, McPhaden). In September
2006, sea surface temperatures were lowest
on the eastern edge (140°W) of the
equatorial study region, and increased
approaching the dateline. The warm-pool
(>29°C) spanned from 180° to 160°E in
mid-September and a sea surface
temperature anomaly of almost 2°C was
centered at the dateline on the equator.
Sea surface temperatures were slightly
cooler west of 160°E in early October 2006
(Fig. 1, middle). By mid January 2007, the
warm-pool had shifted southwestward (Fig.
1, middle) to a position which substantially
reduced the sea surface temperature
anomalies to nearly neutral at the dateline
and just about +1°C west of the dateline
(personal communication, McPhaden).

Primary productivity (mmol C m-3 d-1) was
measured by 14C- labeled bicarbonate
uptake by phytoplankton (Whatman GF/F
filter) over a 24-h period in 6 on-deck
incubators shaded to simulate the euphotic
zone. Methods and incubator shading
levels differed slightly between cruises,
however data have been interpolated where
necessary to enable the comparison of
water-column primary productivity
integrated to the 1% light depth (PPEU;
mmol C m-2 d-1). Along the equatorial
transit, PPEU was greater (above ~40 mmol
C m-2 d-1) on the eastern and western
edges of the equatorial study region where
sea surface temperatures were below 29°C
and lower (~22 mmol C m-2 d-1) in the

Primary production and its regulation in the central and western Pacific: A
serendipitous opportunity to study complementary regions in space and time
during the moderate 2006-2007 El Niño event
V. P. Lance
Nicholas School of the Environment, Duke University. Current affiliation: Lamont-Doherty Earth Observatory at Columbia University
Contact: vlance@ldeo.columbia.edu

Veronica Lance is a Postdoctoral Research Scientist at Lamont-Doherty Earth
Observatory at Columbia University. Her research focuses on understanding the
patterns of and processes driving photosynthetic efficiency, primary productivity and
the fate of the biologically-fixed organic carbon pool in major ocean ecosystems
(HNLC, Southern Ocean, subpolar gyres, Equatorial Pacific, coastal upwelling).
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As a student of the inaugural 2003 SOLAS summer school, I learned to appreciate the broader view of processes involved in regulating the cycling of carbon
and other elements between atmosphere and sea surface. The chance to get to know students from many countries and disciplines was a great experience
and has continued to be a valuable resource as my career advances.



warm-pool (Fig. 1, bottom). In the diagonal
transit, PPEU was very low in the northern
(~10 mmol C m-2 d-1) and southern (~17
mmol C m-2 d-1) subequatorial regions
where sea surface temperatures were below
29°C and highest (~40 mmol C m-2 d-1) in
the much cooler Tasman Sea (Fig. 1
bottom). Mid-January 2007 PPEU within the
warm-pool waters was similar to that
measured in October 2006 although the
location of the warm pool had shifted
(Fig. 1 middle and bottom).

Further analyses of these data should yield
more detailed information about the nature
and photophysiological status of the
phytoplankton assemblages and the
contributions to primary productivity by
taxonomic and operationally-defined
phytoplankton functional groups within
each of the study regions discussed.
Additionally, we have the fortunate
opportunity to gain some insights into
biological processes in the central equatorial
pacific at the beginning and end of the
moderate 2006-2007 El Niño.
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Figure 1: TOP panel is a map of station locations. Grey shading is bathymetry by Ocean Data View.
MIDDLE panel shows discrete station surface temperatures.
BOTTOM panel is mean integrated primary productivity binned by surface temperatures as noted
in the legend. Error bars are standard errors of the means. In some cases error bars are smaller
than symbols. n is number of samples in the mean.



The goal of the W-PASS (Western Pacific
Air-Sea interaction Study) project, which
has been newly funded for 5 years as a part
of SOLAS-Japan activity in the summer of
2006, is to achieve quantitative
understanding of the key biogeochemical
interactions and feedbacks between the
ocean and atmosphere. We aim to resolve
this linkage through field observation
studies mainly using research vessels and
island observatories over the western
Pacific. Numerical modeling studies are
required for systematic evaluation and
quantitative assessment. Our objectives of
W-PASS are:

1) Quantify the transport of natural and
anthropogenic materials from the Asian
continent to the western Pacific that
contributes to primary production in the
marginal and remote regions.

2) Determine the response of marine
ecological systems to changes in
atmospheric composition over the
western Pacific.

3) Investigate the production and emissions
of marine biogenic gases that might lead to
changes in atmospheric composition,
especially in subtropical and subarctic
regions of the western Pacific.

4) Evaluate the contribution of marine
biogenic gases to global climate change.

5) Provide basic knowledge of the
interaction between global climate change,
marine resources, and oceanic processes to
policy makers.

The W-PASS project consists of 11 main
research and 12 supportive research groups
under the 4 primary research programs (see
in Figure 1).

Dynamics of
Atmospheric Composition

Long-term continuous monitoring of
nitrogen species both in gaseous and
particulate phases has been carried out
with other air pollutants at the NIES

Atmospheric and Aerosol Monitoring
Station of Cape Hedo, at the north end of
Okinawa main Island facing the East China
Sea. Simultaneous, comprehensive and
high time-resolution continuous monitoring
of total NOy and nitrogeneous deposition
species, particulate NO3- and NH4+ as well
as gaseous HNO3 and NH3. Quantifying
the annual trend and the seasonal
variability of atmospheric nitrogen input to
the Western Pacific, will allow us to
evaluate the potential impact of the
economic growth in the East-Asian
Continent on the marine ecosystem in the
marginal seas.

Field measurements of marine VOCs in the
air and surface seawater have been taking
place with cooperative research on the
mechanism and controlling factors of the
marine VOCs production based on
cultivation of microalgae and molecular
biological technique.

The transport and deposition of particulate
major ions, trace metals and organic
compounds have been measured on-board
ship and island stations over the marginal
seas of the Asian continent to the western
North Pacific. The production and emission
of biogenic trace gases and the gas-to-
particle processes have been determined
over the high primary productive regions,
especially in tropical and subarctic regions
of the western Pacific. Chemical and
physical properties of newly formed
nanoparticles will be determined by Aerosol
Time-of-Flight Mass Spectrometer
(ATOFMS) on-board ship during the SOLAS
research cruises.

Variability of Gas Exchange
at the Air-Sea Interface

Trace organic compounds in seawater will
be determined by a new technique using
PTR-MS. Production of methane in oxic
seawater using dual (carbon and
hydrogen) isotope tracers will be
determined as well as stable carbon
isotopic compositions of trace non-methane
hydrocarbons (NMHCs). Nitrate and nitrous
oxide geochemisty, using the triple oxygen
isotopic compositions, will be elucidated for
the quantitative estimation of atmospheric
deposition of nitrogen to the ocean.

For the precise evaluation of air-sea trace
gas fluxes, the eddy-covariance method is
considered as the direct and most reliable
technique. In the present project, CO2 and

DMS are the possible candidates for the
application of the eddy-covariance method.
A measurement system, of these trace gas
density fluctuations and ship motion
correction, for the wind velocities are
implemented within the project.

We have a plan to investigate oceanic
parameters for the prediction of
greenhouse gas behaviors with the
physical-biogeochemical observations
during this project. It focuses on decadal
changes in the North Pacific
subarctic/subtropical region in order to get
a quantification of feed back parameters.

Dynamics of Marine Ecosystem

To investigate the speciation and
bioavailability of trace metals supplied from
the atmosphere to the ocean surface, we
will study the dissolution rate of trace
metals from the atmospheric mineral dust
and their speciation in seawater.

The detailed distributions of different forms
of biophilic elements (C, N, P, Si) and their
interaction with microbial processes in the
surface water column will be elucidated in
terms of biogeochemical flux between the
atmosphere and the surface ocean.

We will examine the ecosystem responses
to the dust (iron) input in the subarctic
and subtropical Pacific with bottle
incubation. We will also investigate the
effects of typhoon as a mechanism to
enhance the primary production in the
subtropical Pacific.

To examine abrupt change of primary
productivity, we will generate satellite data
set on ocean color and sea surface
temperature before and after typhoons
passing around Japan. We will develop a
numerical model for a typhoon which can
simulate a magnitude of mixing and
upwelling in sub-surface layer and examine
the relationship between the moving speed
of typhoon and the magnitude of mixing
and upwelling.

Modeling of Interaction between
Ocean and Atmosphere

In this project, we attempt to join the
outputs from the atmospheric chemical
transport model and the marine ecosystem
model. Results obtained from the field
observation projects in SOLAS-Japan
activities will be synthesized together. In
particular, we will focus responses of
marine ecosystems to the sporadic weather

Special Report: The W-PASS (Western Pacific Air-Sea interaction Study) in Japan
PI: Mitsuo UEMATSU (University of Tokyo, uematsu@ori.u-tokyo.ac.jp)
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disturbances such as typhoons and strong
extra-tropical cyclones, which deepen the
mixed layer and shutdown solar radiation over
a period of few days to a week. We will also
investigate responses of marine ecosystem to
aeolian dust input using an ecosystem model
representing iron cycle processes.

Field Observations in
FY2007-2008

High frequency measurements of methyl
halides and DMS have been carried on in the
marine atmosphere at Hateruma Island and
Cape Ochiishi over a year.

BLOCKS (Bloom Caused by Kosa Study) cruise
(16-29 April) has been carried out in the off
Sanriku region of the western North Pacific by
R/V Tansei Maru. We have investigated
various patches of phyto-plankton bloom and
experienced an intensive dust event on-board
ship. A newly developed surface-water clean
sampling test, ‘Fish’ was used during the R/V
Hakuho-maru cruise, July 24-29, 2007 and
trace metal sampling was carried out in the

surface layer around Kuroshio Current by R/V
Tansei-maru, Oct 21-25.

As the IPY collaborative research, R/V
Oshoro-maru cruises have been carried out in
the Arctic Sea and Bering Sea, July 1-August
28, 2007.

Eddy-covariance flux measurements have been
carried out during a longitudinal transect
cruise from Japan to the North America along
47˚N and subarctic regions by R/V Mirai during
the summer and fall of 2007.

In the spring of 2008: Aircraft observation
campaign for aerosols over the East China Sea
will collaborate with a ground-base intensive
observation at Cape Hedo, partly funded by
Global Environmental Research Fund (MOE,
Japan) and by Asian Environment Research
Program, Core Project 1 (NIES).

In the summer 2008: Collaboration with
Japan-IMBER, the SPEEDS (Subarctic Pacific
Experiment for Ecosystem Dynamics
Study)/SOLAS cruise will be carried out in the
subarctic region in the North Pacific.
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Figure 1

UK

What a difference a year makes. This
time in 2006, the UK SOLAS
programme had suffered a series of
setbacks, involving the postponement
of two research cruises, major
equipment loss, and a ‘wild weather’
cruise achieving less than 10% of its
science objectives. Whilst (at the time
of writing) there is still a week to go
for those on board RRS Discovery 325,
four cruise successes in 2007 now
seem near-certain.

The ship-based fieldwork currently in
progress is an investigation of near-
surface production of iodocarbon rates
and exchanges (INSPIRE), led by Gill
Malin off north-west Africa. Sampling
sites including those within sight of the
land-based, atmospheric component of
Ocean-Atmosphere Observatory on
Cape Verde. The match of
complementary data sets should prove
invaluable. This is the second such
link-up this year, both with a focus on
reactive halogens. The first, in May-
June, involved not only a research
cruise (led by Gordon McFiggans) but
also an aircraft campaign, using the
instrumented NERC Dornier 228-101
(led by Ally Lewis).

The two other research cruises
supported by UK SOLAS in 2007 were
also on RRS Discovery, led by Ian
Brooks and Rob Upstill-Goddard. Both
focussed on physical exchanges across
the air-sea interface, and how they are
affected by environmental conditions.
Rob’s cruise (D320) included a series of
dual-release tracer studies, with
experimental addition of surfactants
and real-time measurements of kw and
gas fluxes. Partners from 11
institutions (UK, US and the
Netherlands) were involved.

Elsewhere – and further north – a full
year’s dataset has now been obtained
by the High Wind Air-Sea Exchanges
(HiWASE) study on the Norwegian
weathership MS Polarfront, led by
Margaret Yelland. Direct flux
measurements (for CO2 and latent
heat) have been obtained for 10 min
mean wind speeds up to 25 m/s and
for wave heights up to 10m.

Phil Williamson
p.williamson@uea.ac.uk
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Cliff Law
Cliff Law is a Principal Scientist in the Ocean-Atmosphere and Ocean Ecosystems
Programmes at the National Institute for Water and Atmospheric Research (NIWA) in
Wellington, New Zealand. Cliff obtained his Ph.D. in microbial biogeochemistry at
Plymouth Marine Laboratory (PML), Plymouth UK in 1990. His research has focussed on
biological and physical controls on marine trace gas and nitrogen cycling, and iron
limitation in High-Nutrient Low Chlorophyll regions. Since moving to New Zealand in
2002 this research has expanded to include regional issues of nutrient supply and
productivity in oligotrophic systems, and methane seeps. Email: c.law@niwa.co.nz

In each issue of SOLAS News, we give you the chance to meet some of the
members of the SOLAS Scientific Steering Committee. The Scientific Steering
Committee would like to extend a warm welcome to new members Nilgün
Kubilay, Eric Saltzman, Jaqueline Stefels and Roland Von Glasow; introduce you
further to existing members Véronique Garcon, David Kieber and Cliff Law; and
also a grateful farwell and sincere thanks to departing member Ulrich Platt.

Dave Kieber
David Kieber received his Ph.D. from the University of Miami, Rosenstiel School of Marine
and Atmospheric Science in 1988. . Since 1990, after holding a postdoctoral position at
the Woods Hole Oceanographic Institution, Dave has been a Professor of Chemistry at the
State University of New York, College of Environmental Science and Forestry. His research
program is focused on the study of biological, geochemical and photochemical
transformations of naturally occurring organic matter in atmospheric and aquatic
environments, and the resultant effects of these transformations on the global
biogeochemical cycles of carbon, nitrogen, sulfur and phosphorous, especially as they are
affected by climate change. Dave’s current research projects include assessing the impact
of organic matter photomineralization on the marine carbon cycle, elucidating the organic
matter content and chemical evolution of marine-derived aerosols, and quantifying
biological and photochemical transformations of organosulfur compounds in the ocean.

In Focus

Cliff Law

Eric Saltz
man

Dave Kieber

Jacqueline Stefels

Jacqueline Stefels
Jacqueline Stefels received her MSc on eutrophication in the North Sea from the University of
Amsterdam, and her PhD on DMS and DMSP production by marine phytoplankton at the
University of Groningen. She has devoted her career to the marine sulphur cycle and has
collaborated in several national and international projects. With the set-up of a new lab in
Groningen, she is currently exploring the use of stable isotopes and mass spectrometry to
measure rate parameters in the production and conversion of DMS(P). She was involved in
the writing of two major review papers, serving climate-modellers with the best possible
description of processes from an experimentalist point of view. This effort resulted in the
participation of the SOLAS-CODiM working group. She was organizer and co-organizer of
the 2nd International Symposium on DMS(P) and a SCOR Symposium on Phaeocystis. As a
marine ecophysiologist, she is dedicated to the interdisciplinary field of oceanography, with a
keen interest in polar pelagic and sea-ice ecosystems.
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Eric Saltzman
Eric Saltzman is an atmospheric chemist whose research involves the biogeochemical cycling of
trace gases and their relationship to climate change. His laboratory is involved in shipboard trace
gas flux measurements, halogen photochemistry, and extraction of trace gases from the bubbles
in polar ice cores. Dr. Saltzman has published more than 100 scientific articles. He received a BS
in Geology from the University of Rochester, and MS and PhD degrees in Oceanography from
the University of Miami. He is co-chair of US SOLAS, Associate Editor of Global Biogeochemical
Cycles, and chair of the US Ice Core Working Group. He has also served as NSF Program
Manager for Atmospheric Chemistry and chaired two University Departments. He is currently a
Professor in the Department of Earth System Science at the University of California, Irvine.
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Nilgün Kubilay
Dr Nilgün Kubilay received her PhD in Oceanography at the Institute of Marine Sciences of
Middle East Technical University (METU). After a postdoctoral appointment at the Goddard
Institute for Space Studies she joined the Institute of Marine Sciences of METU, Turkey. In
2006, she was promoted to Professor in the Department of Chemical Oceanography of the
Institute of Marine Sciences.

Dr Kubilay is recognized for her work on composition and chemistry of atmosphere related
air-sea exchange processes. Her research interests cover a variety of topics, which range
from examining chemical composition and sources of marine aerosols to research on trace
metal and water soluble constituents, sources and long-range transport and optical
properties of aerosols over the eastern Mediterranean. She is a member of Commission on
Atmospheric Chemistry and Global Pollution (CACGP).

Roland Von Glasgow
Roland von Glasow is a Reader in Atmospheric Chemistry at the School of Environmental
Sciences, University of East Anglia in Norwich, UK. He studied atmospheric physics in
Mainz, Germany and received his PhD in 2001 (Max-Planck-Institute for Chemistry in
Mainz, Germany). After two years as a postdoc at the Scripps Institution of Oceanography
in San Diego, USA, he was awarded an Emmy Noether stipend by the German Deutsche
Forschungsgemeinschaft which enabled him to lead an independent Junior Research
Group at the Institute of Environmental Physics at the University of Heidelberg, Germany
before he moved to UEA in 2007. The work of his group focuses on tropospheric halogen
chemistry (marine boundary layer, polar regions, volcanoes, salt lakes, free troposphere),
links between halogen and sulphur chemistry, the background chemistry of the marine
boundary layer, and chemistry-cloud-climate in the marine boundary layer. He is co-
chairman of the SOLAS/IGAC task Halogens in the Troposphere (HitT).

Nilgün Kubilay

Uli Platt

Roland Von Glasgow

Veronique Garcon

Uli Platt
Prof. Dr. Ulrich Platt received a doctoral in physics from the University of Heidelberg in
1977, and until 1989 worked in atmospheric chemistry at the Research Center Jülich. He
is currently a professor of experimental physics at the University of Heidelberg and director
at the Institute for Environmental Physics. He is member of the SOLAS and IGAC Scientific
Steering Committees and of the GOME and SCIAMACY science advisory committees. His
research areas include tropospheric chemistry of free radicals, spectroscopic measurements
of atmospheric constituents by DOAS, chemistry of reactive halogen species in the
troposphere and their role in the oxidation capacity of the troposphere, investigation of
stratospheric ozone loss and trace gas cycles including halogen radicals, isotope effects in
atmospheric trace species, radiation transport in the atmosphere, and the role of clouds in
the radiation and energy budgets of the atmosphere.

Véronique Garcon
Véronique Garcon's expertise includes coupled physical/biogeochemical modelling, and
marine biogeochemistry. Véronique graduated with a PhD degree in 1981 in
Environmental Sciences (Energy and Pollutions) from University Paris VII. She defended
an "Habilitation à Diriger des Recherches" in Oceanography in 1995 at University Paul
Sabatier, Toulouse.

She integrated CNRS in 1985 at the Institute of Physics of the Globe after a post-
doctoral experience at MIT. She has been a Senior Scientist since 1998 at LEGOS
(Laboratory of Space Geophysics and Oceanography) and is leading the Physical
Dynamics/Marine Biogeochemistry Group. Her research interests include marine
biogeochemistry and ecosystem dynamics, large scale ocean circulation and tracers,
global carbon and nitrogen cycles, physical-biological interactions, eastern boundary
upwelling systems and biogeochemical climatic monitoring.
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IMPORTANT NEWS!

To reduce costs and
environmental impact the
SOLAS Newsletter has been
converted to online format
for all subscribers, who have
not requested a hardcopy. To
subscribe to the hardcopy, please
email g.bayliss-brown@uea.ac.uk
and include your full address.

The SOLAS Summer School would not be possible

without the generosity of these sponsors


