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SOLAS Introduction

SaLAS (Surface Ocean - Lower Atmosphere Study) is an international
research initiative that has as its goal:

To achieve quantitative understanding of the key biogeochemical­
physical interactions and feedbacks between the ocean and the atmo­
sphere, and of how this coupled system affects and is affected by climate
and environmental change.

Achievement of this goal is important in order to understand and quan­
tify the role that ocean-atmosphere interactions play in the regulation of
climate and global change.

The domain of SaLAS is focused on processes at the air-sea interface
and includes a natural emphasis on the atmospheric and upper-ocean
boundary layers, while recognizing that some of the processes to be
studied will, of necessity, be linked to significantly greater height and
depth scales. SaLAS research covers all ocean areas including coastal
seas and ice covered areas.

A fundamental characteristic of SaLAS is that the research is not only
interdisciplinary (involving biogeochemistry, physics, mathematical mod­
eling, etc.), but also involves closely coupled studies requiring marine and
atmospheric scientists to work together. This conference presents the
fruits of such collaborations, and aims to catalyse further work.

SaLAS deals with the following issues or foci.
Focus 1: Biogeochemical Interactions and Feedbacks Between Ocean
and Atmosphere
Focus 2: Exchange Processes at the Air-Sea Interface and the Role of
Transport and Transformation in the Atmospheric and Oceanic Bound­
ary Layers
Focus 3: Air-Sea Flux of C02 and Other Long-Lived Radiatively Active
Gases

http://www.solas-int.org
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Welcome

On behalf of Xiamen University, I would like to welcome you to Xiamen for the
SaLAS Open Science Conference, March 6 to 9, 2007.

Xiamen is an island city acclaimed as the most livable city in China, boasting its
pleasant weathers, beautiful sands, clean and fresh air, and most importantly, its
welcoming citizens. It is a city which grows on the visitor with every unveiling
of its beauty and character, enticing you to explore as much as you can.

Xiamen University, located in the most attractive part of the City, is among the
leading research universities in China. The University enjoys not only the most
beautiful campuses across all Chinese universities, but a contingent of high
quality faculty and 32,000 outstanding students.

There is much more to be said about both the City and the University than this
space allows. We hope you enjoy the conference, enjoy your stay and enjoy your
explorations.
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Faithfully, l :; ,

Zhu Chongshi
President
Xiamen University

As Chair of the Scientific Steering Committee of SaLAS it gives me great
pleasure that we are holding our 2007 Science Conference in the beautiful city
of Xiamen. China has a very active group of scientists working on SaLAS­
related topics and I am looking forward to hearing more about their work
during the Conference. The SaLAS project has held major scientific meetings
in Europe (Damp, Germany in 2000) and North America (Halifax, Canada in
2004) and so it is entirely appropriate for both scientific and geographical
reasons that the current one should be in Asia. I am sure we will all obtain great
benefit from a wonderful week of science, as well as interesting social events
and interactions. For all this I would like to thank our Chinese hosts and spon­
sors, as well as the Conference Scientific Committee and the SaLAS Secretariat
for their help and support in making all this happen.

Have a great few days enjoying SaLAS science!

~~ ~SS
Peter Liss
Chair
SaLAS Scientific Steering Committee

saLAS Science 200712



Sponsors Sponsors

http://www;cas.ac.cn

encourage fountainhead innovation and to fund excellent and creative research­
ers through fair competition on the basis of scientific and democratic prin­
ciples. It has also created the categories of General Program, Key Program,
Major Program, the National Science Fund for Distinguished Young Scholars
and a number of other types of funds, as well as a whole set of integrated man­
agement regulations.

The mission of the Chinese Academy of Sciences is to conduct research in both
basic and technological sciences; to undertake nationwide integrated surveys on
natural resources and the ecological environment; to provide the country with
scientific data and advice for governmental decision making; and, to undertake
government-assigned projects with regard to key S&T problems in the process
of social and economic development; to initiate personnel training ; and to
promote China's high-tech enterprises by its active involvement in these areas.

SPONSORS:

The Scientific Organising Committee gratefully acknowledges support
for the SalAS Open Science Meeting from:

~ ....... International Council lor Science

Scientific Committee on Oceanic Research

SCaR: Scientific Committee on Oceanic Research
The Scientific Committee on Oceanic Research (SCOR) was formed in 1957 to
help ocean scientists from around the world to work together to plan and
conduct new science, to synthesize results of past research and observations,
and to identify and eliminate obstacles to progress in ocean science. SCOR is
pleased to co-sponsor SOLAS and to provide extra support for this important
event in China to bring together SOLAS scientists to share their research results
and discuss future scientific activities. SCOR is able to provide support for
developing country scientists to attend this conference through support from
the U.S. National Science Foundation. We thank the Scientific Organizing
Committee, the Conference Advisory Committee, Conference Chairs, the Local
Organizing Committee, and the many financial sponsors for their contributions
to the conference. Finally, we thank conference participants who are devoting
their time to advance SOLAS science.

• Chinese Academy of Sciences

NSFC: National Natural Science Foundation of China

The National Natural Science Foundation of China (NSFC) was founded in
February 1986 with the approval of the State Council. It is an institution for the
management of the National Natural Science Fund, aimed at promoting and
financing basic research in China.
In accordance with the State guiding principles, policies and plans for the devel­
opment of science and technology, NSFC has, since being founded, formulated
the evaluation mechanism of "replying on experts and developing democracy to
select best proposals for support in a fair and reasonable way". Through consis­
tent efforts during the past decade, NSFC has established a series of systems to

31 saLAS Science 2007

Scientific Committee on Oceanic Research of China

SCaR-CHINA

Scientific Committee on Oceanic Research of China (SCOR-CHINA) is a non­
governmental organization devoted to marine science and engineering. As one
of 35 members of International Scientific Committee on Oceanic Research
(SCOR), the purpose of SCOR-China is to maintain close relationship with
SCOR by participating SCOR general meeting and executive committee meet­
ing, recommending Chinese marine scientists to SCOR executive committee or
working groups/large-scale ocean research projects, representing China to
submit proposals for new SCOR working group prepared by Chinese scientist,
introducing SCOR and its activities to Chinese marine academic circles, and
sponsoring SCOR-related activities in China.

http://www;scor.org.cn

saLAS Science 200714
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Xiamen University

Ocean University of China (OUC) is located in Qingdao, a very famous coastal
city. Founded in 1924, OUC is a comprehensive university under the direct
administration of the State Ministry of Education. It offers courses in science,
engineering, fisheries, economics, liberal arts, pharmaceutics, management, law,
education and history. This university, especially renowned for its disciplines in
oceanography and fisheries, has been approved as one of the universities with
"Project 211" and "Project 985", for intensive construction of key disciplines.
The university has more than 25'000 registered students, including 5'400
doctoral or master's degree students, and more than 1'300 international students
from over 40 countries and regions. OUC owns 44 programs for Ph.D. degrees
including physical oceanography, marine chemistry, marine geology, marine
biology and environmental sciences in the domain of marine sciences.

Ocean University of ChinaXiamen University

Xiamen University was founded in 1921 by Mr. Tan Kah Kee, the well-known
overseas Chinese leader. At present, it is one of the key comprehensive universi­
ties directly affiliated with the Education Ministry. Through eighty-five years'
of development and the unremitting efforts made by several generations of
Xiamen University attendees, the University has cultivated a fine tradition of
"Loving the nation; Loving the University" and enjoys an excellent reputation
as a coastal university situated in a Special Economic Zone. Xiarnen University's
mission has always been to advance new ideas and promote long-lasting knowl­
edge. Xiarnen University is now making great strides towards creating an
academic environment in which outstanding students and scholars from around
the world are continually challenged and inspired to do their best possible
work.

http://www;xmu.edu.cn/ http://www;ouc.edu.cn/

MEL I
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State Key L~bor~tory of Marine Environmental Science

(Xiamen University)

ACCENT
ATMOS PHERICCOMPOSITIONCHANGE
THEEUROPEAN NETWORK OFEXCEllENCE

State Key Laboratory of Marine Environmental Science
(Xiamen University)

ACCENT: Atmospheric Composition Change The
European Network of Excellence

The State Key Laboratory of Marine Environmental Science (MEL, Xiamen
University) is currently one of the primary research institutions carrying out
marine environmental science at the national level in China. MEL is dedicated
to research at the frontiers of marine environmental science with special atten­
tion paid to biogeochemical processes, mechanisms and their ecological effects.
Focal areas within MEL include subtropical regions such as the Taiwan Strait
and the South China Sea. As the local organizer of the SaLAS conference of
2007, we sincerely welcome scientists to Xiamen for this important gathering
and wish you all enjoy your stay here.

http://mel.xmu.edu.cn/

ACCENT, the European Network of Excellence on Atmospheric Composition
Change, aims at creating a forum where scientists throughout Europe working
in the sensitive field of changes in the atmospheric composition, with its many
societal implications, could join to discuss science and exchange opinions on
how to proceed with research.
The Network is set out to provide a basis on which the scientists can plan future
projects and experiments, set up new collaborative efforts within Europe, and
then jointly extend the dialogue with scientists and scientific organisations in
other areas of the world.
Further, ACCENT wants to optimise the interactions with policy makers and
the general public.

http://www;accent-network.org
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NSERC: Natural Science and Engineering
Research Council

Sponsors

--." l8 :~l-~;;> C-SOLAS: Canadian SOLAS

As the first national SaLAS research program to be funded, C-SOLAS has
played a key role in the development of SaLAS-related sciences and in
supporting international SaLAS activities such as the First SaLAS Open
Science Conference (Halifax, 2004), SaLAS Summer Schools, and various
SOLAS workshops and special sessions during national and international
conferences. Science-wise, C-SOLAS activities included two major field
programs and a long-term mooring. In July 2002, a mesoscale iron fertilisation
experiment (Subarctic Ecosystem Response to Iron Enrichment Study ­
SERIES) was conducted in the Northeast subarctic Pacific. The experiment,
conducted in collaboration with Japanese colleagues, was successful and gener­
ated new and unexpected information on the impact of iron on the planktonic
ecosystem, carbon sequestration and trace gas emissions. One of the important
outcome of this experiment was to highlight the poor Fe:C sequestration
efficiency in these high nutrient - low chlorophyll (HNLC) waters, as well as the
absence of a notable effect on dimethylsulfide (DMS) emission. Details of
SERIES results can be found in a special issue of Deep-Sea Research Part II
(Vol. 53,2006). In 2003, three cruises were conducted in the Northwest Adantic
in order to determine the influence of the spring diatom bloom on the cycling
of climatically-active gases, and to characterise the seasonal and spatial varia­
tions in plankton assemblages, carbon production and particles sinking, oceanic
and atmospheric trace gas cycling, and the chemistry and microphysics of aero­
sols. Most C-SOLAS scientists are still busy with the publication of the results
from these cruises. C-SOLAS will officially terminate in April 2007. Plans are to
develop an Arctic SaLAS Network which will include a field program in the
Canadian Arctic as part of the 2007-2008 International Polar Year.

http://www;csolas.dal.ca/

A NSERC
~CRSNG

NSERC's role is to make investments in people by supporting more than 17,700
university students and postdoctoral fellows in their advanced studies. They
promote discovery by funding more than 9,600 university professors every year.
And they help make innovation happen by encouraging more than 500 Cana­
dian companies to invest in university research.

http://www.nserc.ca
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Sponsors

('.i;. Canadian Foundation for Climate
a nd Atmnsph l'rk Sci t>nn 's (CFCAS)

~ Fondati on canadtenne pour les.sciences
~ do climat et de ('atmosphere (l CSCA)

CFCAS: Canadian Foundation for Climate and Atmospheric Sciences

The Canadian Foundation for Climate and Atmospheric Sciences funds
research that improves the scientific understanding of processes and predic­
tions, provides relevant science to policy makers and improves understanding
of the ways in which these challenges affect human health and the natural
environment in addition to strengthening Canada's scientific capacity.

http://www;cfcas.org

APN: Asia-Pacific Network for Global Change Research

The Asia-Pacific Network for Global Change Research (APN) is delighted to
take part in the 2007 SaLAS Open Science Conference and to support the
participation of outstanding young scientists from across the Asia-Pacific
through its Scientific Capacity Building/Enhancement for Sustainable Devel­
opment in Developing Countries (CAPaBLE) Programme. Regional coopera­
tion and capacity building are among the priority goals of APN, and
it is our hope that this conference will foster collaboration of scientists in the
region and be instrumental in improving the technical capacities of the young
scientists through networking and information exchange. The APN,
in congruence with its Science Agenda, supports the efforts of SOLAS in the
further advancement of research on ocean-atmosphere interaction in relation
to climate and global change and takes pleasure in partnering with SaLAS in
this important event. Finally, we wish everyone a successful and productive
conference, and an enjoyable experience in Xiamen, China!

http://www;apn-gcr.org/

saLAS Science 200718



The International Geosphere-Biosphere Programme (IGBP) studies the
phenomenon of Global Change with the purpose of providing scientific
knowledge to improve the sustainability of the living Earth.
IGBP deals with the interactions between biological, chemical and physical
processes and human systems, and collaborates with other programmes to
develop and impart the understanding necessary to respond to global change.
IGBP comprises a suite of nine research projects focused on the major Earth
System components (land, ocean and atmosphere), the interfaces between them
(land-ocean, land-atmosphere and ocean-atmosphere) and system-wide integra­
tion (Earth System modeling and paleo-environmental studies).
The past 20 years, IGBP has been at the forefront of global environmental
change research and analysis, forging interdisciplinary and international
research infrastructure and networks of scientists who are concerned about the
ways in which human activities are impacting the Earth System. In this regard,
IGBP is pleased with SOLAS holding its open science conference in China, in
the spirit of integrating international efforts to address global environmental
change issues.

Sponsors

PICES: North Pacific Marine Science Organization
PICES

PICES is an intergovernmental scientific organization established in 1992 to
promote and coordinate marine scientific research in the North Pacific Ocean
in order to advance scientific knowledge of the area concerned and of its living
resources. All six PICES member countries (Canada, Japan, People's Republic
of China, Republic of Korea, Russia and U.S.A.) are among the 24 nations
participating in SOLAS. Continuing collaboration between SOLAS and PICES
is based on the recognition that PICES could play an important role in the
implementation of SOLAS in the North Pacific. Conversely, providing a
mechanism for integrating national SOLAS research programs in the North
Pacific, PICES could advance its own scientific agenda. Collaboration is now
focused mostly on meso-scale iron enrichment experiments and effects of iron
on marine ecosystems, but more SOLAS-related issues will be included in the
new PICES Integrative Scientific Program, Forecasting and Understanding
Trends, Uncertainty and Responses of the North Pacific Marine Ecosystem
(FUTURE), to be initiated in 2008.

GL BAL
: .

CHANGE

Sponsors

IGBP: International Geosphere-Biosphere
Programme

http://www;pices.int/

WCRP: World Climate Research Programme

The World Climate Research Programme (WCRP) of the World Meteorological
Organization, International Council for Science (ICSU) and the Intergovern­
mental Oceanographic Commission of UNESCO is proud to be, together with
IGBP, SCOR and CACGP, a cosponsor of the SOLAS project. The WCRP
goals are to determine the predictability of climate and the effects of human
activities on climate. For us, SOLAS is a very important project that builds the
bridge to resolving the complex biogeochemical interactions between the ocean
and atmosphere in climate modelling and predicting activities. WCRP is very
glad to see the rapid and successful development of this innovative and well­
coordinated international project. It is equally comforting to acknowledge
fruitful contributions to SOLAS from many nations including China, the host
of this most interesting international conference. The WCRP has recently
conducted several major science meetings in China, and we would like to extend
to this Conference our wishes to become another highly productive and enjoy­
able science meeting in this extremely hospitable country.
http://wcrp.wmo.int/

91 saLAS Science 2007

http://www;igbp.net/

CACGP: Commission on Atmospheric Chemistry and Global Pollution

The International Commission on Atmospheric Chemistry and Global Pollu­
tion (ICACGP), which is one of the International Commissions of the lAMAS
(International Association of Meteorology and Atmospheric Sciences), is a
scientific sponsor of SOLAS. The ICACGP has therefore the pleasure to
welcome all the participants to this exciting scientific forum, the first SOLAS
Open Science Conference, held in Xiamen, China from the 6th to the 9th of
March 2007. This meeting facilitates discussion, debate and scientific exchange
to promote research of direct relevance to global pollution and climate change.
ICACGP congratulates SOLAS on its success and continues to encourage
SOLAS activities, which stimulate scientific collaboration and the dissemination
of the knowledge gained to the scientists and the general public. The SOLAS

saLAS Science 2007110
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Programme: Tuesday 6th March Programme: Wednesday 7th March 

Time Event Location
09:00 Opening Ceremony  Chair: Minhan Dai Conference Hall

Exhibition Hall, Hall F
Exhibition Hall, Hall F

Meeting Room 303

Meeting Room 304

Meeting Room 401

Conference Hall

Conference Hall
Conference Hall

Conference Hall

Conference Hall

Gulang Banquet Hall, 
1st Floor, Seaside Hotel

PLENARY TALKS Chairs:  Brian Ward and David Ho

Poster Chairs: David Erickson, Jacqueline Boutin and Shao-Ling Shang

09:35

10:10
10:40

11:15

11:50

12:25
14:00

14:35
16:15
16:45

18:15

Barry Huebert, “Eddy covariance as a means of  
improving gas exchange parametrizations”

Poster Session: Focus 1

Lise Lotte Soerensen, “Air-sea exchange of  CO2 

in the Polar Regions" 
Phil Nightingale, “Do we understand the sea to 
air flux of  volatile iodine species?”
Lisa Miller, “The solid air-sea interface: 
Gas transport in sea ice”

Craig McNeil, “Air-sea gas exchange 
at extreme wind speeds”

Planning and Synthesis Sessions

“Comprehensive Earth System Modeling: 
Air-sea Flux Treatments and Climate Impacts” 
Convenors: David Erickson and Jim Gunson
“SOLAS in the Southeast Pacific – VOCALS”
Convenors: Barry Huebert and Paty Matrai
“Biogeochemical Cycling and the 
Sea Surface Microlayer” 
Convenors: Michael Cunliffe, Colin Murrell, 
Rob Upstill-Goddard)

Coffee

Coffee

End

Lunch

Please see 'Shuttle bus schedule (to and from the Conference Centre)- page 59

Time Event Location

Meeting Room 303

Meeting Room 304

Meeting Room 401

Meeting Room 402

Conference Hall

Conference Hall

Conference Hall
Conference Hall

Conference Hall

Conference Hall

Gulang Banquet Hall, 
1st Floor, Seaside Hotel

PLENARY TALKS Chairs:  Nicolas Metzl and Truls Johannessen

Poster Chairs: David Kieber, Richard Rivkin and Hui-Wang Gao

09:00

09:35

10:10
10:40

11:15

11:50

12:25

14:00
15:40
16:00

17:30
20:30

Minhan Dai, “Carbon dynamics in 
marginal seas- fluxes and processes”
Véronique Garçon, “Eastern boundary 
upwelling systems as natural SOLAS laboratories”
Coffee
Laurent Bopp, “New insights on the pre-industrial 
atmospheric pCO2 inter-hemispheric gradient”
Kitack Lee, “Excess carbon export following the 
spring bloom in extratropical oceans: Implications 
of  N2 fixer-mediated carbon export”
Andy Watson, “Towards near-real-time monitoring 
of  the ocean sink for atmospheric CO2"
Lunch

“SOLAS and the Paleo-Ocean” 
Convenors: Tom Pederson and Isabel Cacho-Lascorz
“What are the challenges for SOLAS Data 
Integration?” 
Convenors: Tom Bell, Gwen Moncoiffe, 
Jim Gunson, and Lu Wang
“Satellite, Data and Synthesis” 
Convenors: Uli Platt and Thomas Wagner 
“CO2 Fluxes in Coastal Oceans and its Role 
in SOLAS Budgeting” 
Convenors: Wei-Jun Cai, Lei Chou, and Minhan Dai
Visit to Xiamen University and Dinner
End

Poster Session: Focus 2
Coffee
Planning and Synthesis Sessions

Please see 'Shuttle bus schedule (to and from Xiamen University 
and the Conference Centre)- page 59  

Exhibition Hall, Hall F
Exhibition Hall, Hall F
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Using numerical simulations to help understand transport processes at the air-
sea interface
Tsai, W. Institute of Hydrological Sciences, National Central University, Taiwan, 
China (Taipei)
wttsai@ncu.edu.tw

Accurate parameterization of  air-sea exchange of  mass, momentum, and energy requires a 
quantitative understanding of  the transport processes within the interfacial turbulent 
boundary layer. Although the processes have been studied extensively, there are still uncer-
tainties in quantifying the physical and physicochemical factors involved due to the strong 
nonlinear complexities implicit in both the surface waves and the underlying turbulence. 
Owing to the profound difficulties in conducting in situ measurements, most of  the experi-
mental studies on transport processes at the air-water interface have been conducted in 
laboratory wind-wave fumes. Numerical simulations offer another means for improving 
understanding the processes, but only recently have computing resources advanced to make 
sufficiently large-scale simulations possible. 
In this talk we will present recent advances in developing a numerical model for process-
oriented studies of  the three-dimensional turbulent flow bounded by a nonlinearly evolving 
ocean surface. The developed model has been applied to the studies of  micro processes 
responsible for the immediate transport next to the ocean surface. Three examples of  the 
model applications will be presented:
- Correlation between the submerged “surface renewal eddies” and the characteristic 
signatures at the air-water interface;
- Hydrodynamic mechanism of  transport retardation at the air-water interface by the 
presence of  “surfactants”;
- Generation mechanism of  “micro-breaking wind waves” and their impacts on transport at 
the air-sea interface.

Microbial DMS(P) production in the Subarctic Atlantic and Pacific:  does iron 
matter?
Levasseur, M.  Université Laval, Québec-Océan, Québec, Canada
Maurice.Levasseur@bio.ulaval.ca

Ocean production of  the climate active gas dimethylsulfide (DMS) contributes to climate 
regulation via the formation of  aerosols that scatter solar radiations and increase the albedo 
of  clouds. DMS emissions thus alter the radiative balance of  the Earth and can potentially 
exert a cooling effect on climate. DMS is produced from the degradation of  its algal precur-
sor dimethylsulfoniopropionate (DMSP).Although some microalgae have the capability to 
directly produce DMS, most of  DMSP degradation is believed to occur indirectly through 
the release of  algal DMSP and its subsequent uptake by bacteria. DMS production is thus 
highly dependent on the floristic composition and development stage of  the algal blooms, 
and on the microbial metabolism of  DMSP. Here we use the large set of  data collected in 
the Subarctic Atlantic and Pacific during the Canadian SOLAS program (2001-2007) to 
highlight the similarities and differences in DMS biological cycling between these two 
oceanic basins characterized by different bloom species (diatoms versus prymnesiophytes) 
and limiting nutrients (nitrogen versus iron). DMS standing stocks and DMS biological 
gross production rates were consistently higher in the NE Pacific than in the NW Atlantic. 
The prolific nature of  the NE Pacific in term of  DMS was apparently not related to the iron 
deficient status of  this system. In both oceanic basins, the DMS yield is constrained by the 
bacterial metabolism of  DMSP. These results will be discussed in the general context of  the 
potential impact of  iron fertilisation on global DMS production and present and past 
climate.

Plenary Talks: Thursday 8th March Plenary Talks: Friday 9th March

Biogeochemical responses of plankton ecosystem to simulated and natural iron 
additions in the subarctic North Pacific Ocean
Takeda, S. Department of Aquatic Bioscience, University of Tokyo, Japan
atakeda@mail.ecc.u-tokyo.ac.jp

It has been well recognized that iron supply to high nitrate, low chlorophyll (HNLC) regions 
of  the open ocean has a potential to change the primary productivity and the structure of  
the pelagic food web, both relating to exchange of  gases with the atmosphere. Dominant 
external input of  iron to the surface of  the open ocean is aeolian dust transport, mainly 
from the great deserts of  the world. Within the three major HNLC regions, the subarctic 
North Pacific Ocean is unique in that strong zonal gradients in atmospheric iron input exist 
between the eastern and western gyres, although the pattern and magnitude of  dust deposi-
tion varies dramatically with season and year. The difference in episodic iron deposition may
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Microbial DMS(P) production in the Subarctic Atlantic and Pacific:  does iron 
matter?
Levasseur, M.  Université Laval, Québec-Océan, Québec, Canada
Maurice.Levasseur@bio.ulaval.ca

Ocean production of  the climate active gas dimethylsulfide (DMS) contributes to climate 
regulation via the formation of  aerosols that scatter solar radiations and increase the albedo 
of  clouds. DMS emissions thus alter the radiative balance of  the Earth and can potentially 
exert a cooling effect on climate. DMS is produced from the degradation of  its algal precur-
sor dimethylsulfoniopropionate (DMSP).Although some microalgae have the capability to 
directly produce DMS, most of  DMSP degradation is believed to occur indirectly through 
the release of  algal DMSP and its subsequent uptake by bacteria. DMS production is thus 
highly dependent on the floristic composition and development stage of  the algal blooms, 
and on the microbial metabolism of  DMSP. Here we use the large set of  data collected in 
the Subarctic Atlantic and Pacific during the Canadian SOLAS program (2001-2007) to 
highlight the similarities and differences in DMS biological cycling between these two 
oceanic basins characterized by different bloom species (diatoms versus prymnesiophytes) 
and limiting nutrients (nitrogen versus iron). DMS standing stocks and DMS biological 
gross production rates were consistently higher in the NE Pacific than in the NW Atlantic. 
The prolific nature of  the NE Pacific in term of  DMS was apparently not related to the iron 
deficient status of  this system. In both oceanic basins, the DMS yield is constrained by the 
bacterial metabolism of  DMSP. These results will be discussed in the general context of  the 
potential impact of  iron fertilisation on global DMS production and present and past 
climate.

Plenary Talks: Friday 9th March Plenary Talks: Friday 9th March

The Microbiology of the Sea Surface Microlayer- the Bacterioneuston
Murrell, C., Department of Biological Sciences, University of Warwick, Coventry,  
UK 
j.c.murrell@warwick.ac.uk

The sea surface microlayer (SML) is the upper 1mm of  the ocean which has been known for 
some time to be physiochemically and microbiologically distinctive from corresponding 
subsurface waters [1]. We have developed precise sampling methods using polycarbonate 
membranes to remove the sea surface microlayer and to study the microbiology of  this 
unique environment using molecular microbial ecology techniques. We have shown that 

Biogeochemical responses of plankton ecosystem to simulated and natural iron 
additions in the subarctic North Pacific Ocean
Takeda, S. Department of Aquatic Bioscience, University of Tokyo, Japan
atakeda@mail.ecc.u-tokyo.ac.jp

It has been well recognized that iron supply to high nitrate, low chlorophyll (HNLC) regions 
of  the open ocean has a potential to change the primary productivity and the structure of  
the pelagic food web, both relating to exchange of  gases with the atmosphere. Dominant 
external input of  iron to the surface of  the open ocean is aeolian dust transport, mainly 
from the great deserts of  the world. Within the three major HNLC regions, the subarctic 
North Pacific Ocean is unique in that strong zonal gradients in atmospheric iron input exist 
between the eastern and western gyres, although the pattern and magnitude of  dust deposi-
tion varies dramatically with season and year. The difference in episodic iron deposition may

give rise to distinct phytoplankton communities that characterize these biogeochemical 
provinces.
Three successful meso-scale iron enrichment experiments have been conducted in the 
western (SEEDS-I & II) and eastern (SERIES) subarctic North Pacific Ocean during 
2001–2004. In this talk, I will summarize the key results obtained in these experiments and 
the major differences observed in the biological and geochemical responses will be 
highlighted. All three enrichment experiments have confirmed that iron availability impacts 
primary productivity and food web structure. However, SEEDS-I differed from the other 
ones by its massive bloom of  a chain-forming centric diatom. SERIES on the other hand 
observed the initial bloom of  small phytoplankton followed by the larger bloom of  various 
diatom species. SEEDS-II was conducted in the same area as SEEDS-I but resulted in a 
much smaller buildup of  phytoplankton biomass, in which pico- and nano-phytoplankton 
such as Synechococcus and cryptophytes dominated. Several hypotheses have been 
proposed to explain the relatively small response of  diatoms in SEEDS-II as compared to 
SEEDS-I, including a higher initial mesozooplankton biomass and grazing pressure, a 
deeper surface mixed layer depth, short of  released iron to fulfill the luxury iron uptake by 
large diatoms, and iron limitation induced by release of  organic iron-complexing ligands by 
plankton assemblage.
During SEEDS-II, we also observed natural phytoplankton blooms away from the experi-
mental iron-enriched site. Wind trajectory suggests delivery of  iron from terrestrial sources 
to these waters. Significant decrease in silicic acid concentration together with large pCO2 
drawdown in the surface water implies that diatoms dominated in the natural blooms in 
contrast to the dominance of  non-diatom phytoplankton in the SEEDS-II bloom. The 
unexpected response observed during SEEDS-II and marked differences between simulated 
and natural phytoplankton blooms emphasize our limited understanding of  how iron affects 
upper ocean biogeochemical processes, as well as the complexity of  ecosystem responses to 
iron deposition in the subarctic North Pacific Ocean.
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