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On behalf of Halifax Regional Council, 
I would like to take this opportunity to 
welcome you to the SOLAS Internation-
al Open Science Conference,  October 
13 to 16, 2004

During your stay, I hope you will explore 
all that our region has to offer. In the 
heart of the downtown, you’ll fi nd art 
galleries, museums, historic sites and 
churches, shopping, sidewalk cafés and 
lots of friendly restaurants and night-
clubs. 

Our region also boasts beautiful sandy 
beaches, rugged shorelines and colourful 
gardens – a nature lover’s paradise. 

There’s something to be said for Mari-
time hospitality. We hope you will enjoy 
the conference – and enjoy your stay in 
the place we love to call home. 

Respectfully, 

I remain

Peter J. Kelly                                                                                

Mayor

SOLAS (Surface Ocean - Lower 
Atmosphere Study) is a new interna-
tional research initiative that has as its 
goal:

To achieve quantitative understanding 
of the key biogeochemical-physical 
interactions and feedbacks between 
the ocean and the atmosphere, 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 quantify 
the role that ocean-atmosphere in-
teractions play in the regulation of 
climate and global change.

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

A fundamental characteristic of 
SOLAS is that the research is not 
only interdisciplinary (involving bio-
geochemistry, physics, mathematical 
modelling, etc.), but also involves 
closely coupled studies requiring 
marine and atmospheric scientists 

to work together. Such research will 
require a shift in attitude within the 
academic and funding communities, 
both of which are generally organ-
ised on a medium-by-medium basis 
in most countries.

SOLAS deals with the following is-
sues or foci. Each focus is divided into 
several activities.

Welcome
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Focus 1: Biogeochemical Interactions and 
Feedbacks Between Ocean and Atmos-
phere

The objective of Focus 1 is to quan-
tify feedback mechanisms involving 
biogeochemical coupling across 
the air-sea interface, which can only 
be achieved by studying the ocean 
and atmosphere in concert. These 
couplings include emissions of trace 
gases and particles and their reac-
tions of importance in atmospheric 
chemistry and climate, and deposi-
tion of nutrients that control ma-rine 
biological activity and carbon uptake.

Activity 1.1 Sea-salt Particle Forma-
tion and Transformations
Activity 1.2 Trace Gas Emissions and 
Photochemical Feedbacks
Activity 1.3 Dimethylsulphide and 
Climate
Activity 1.4 Iron and Marine Produc-
tivity
Activity 1.5 Ocean-Atmosphere Cy-
cling of Nitrogen

Focus 2: Exchange Processes at the Air-Sea 
Interface and the Role of Transport and 
Transformation in the Atmospheric and 
Oceanic Boundary Layers

The objective in Focus 2 is to develop 
a quantitative understanding of proc-
esses responsible for air-sea exchange 
of mass, momentum and energy to 
permit accurate calculation of re-
gional and global fluxes. This requires 
establishing the dependence of these 
interfacial transfer mechanisms on 

physical, biological and chemical fac-
tors within the boundary layers, and 
the horizontal and vertical transport 
and transformation processes that 
regulate these exchanges.

Activity 2.1 Exchange Across the Air-
Sea Interface
Activity 2.2 Processes in the Oceanic 
Boundary Layer
Activity 2.3 Processes in the Atmos-
pheric Boundary Layer

Focus 3: Air-Sea Flux of CO2 and Other 
Long-Lived Radiatively Active Gases

The air-sea CO2 flux is a key inter-
reservoir exchange within the global 
carbon cycle. The oceans also play an 
important role in the global budgets 
of other long-lived radiatively active 
gases, including N2O and to some 
extent CH4. The objective of Focus 3 
is to characterise the air-sea flux of 
these gases and the boundary layer 
mechanisms that drive them, in order 
to as-sess their sensitivity to varia-
tions in environmental forcing.

Activity 3.1 Geographic and Sub-
Decadal Variability of Air-Sea CO2 

Fluxes
Activity 3.2 Surface Layer Carbon 
Transformations in the Oceans: Sen-
sitivity to Global Change
Activity 3.3 Air-Sea Flux of N2O and 
CH4 
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Sponsors

The Asia-Pacifi c Network for Global Change Research is an inter-governmental network 
whose primary purposes are to foster global environmental change research in the Asia-
Pacifi c region, increase developing country participation in that research, and to strengthen 
links between the science community and policy makers. The APN is funding young scientists 
from the Asian-Pacifi c region to attend this conference.

www.apn.gr.jp

SCOR is a leading non-governmental organization for the promotion and coordination of 
international oceanographic activities. SCOR does not have the resources to fund research 
directly; therefore activities focuses on promoting international cooperation in planning and 
conducting oceanographic research. SCOR has assisted in funding the running of the SOLAS 
Science conference 2004, and is providing fi nancial backing for the attendance of scientists 
from developing countries. 

www.jhu.edu/~scor

The United Kingdom’s Natural Environment Research Council provides independent re-
search and training tin the environmental sciences. Employing 2,700 people in NERC research 
centers and funding a further 1,800 annually through research and training awards, NERC 
exists to gather and apply knowledge, improve understanding and predict the behavior of the 
natural environment and its resources. NERC provides funding for the SOLAS International 
Project Offi ce based in the University of East Anglia, Norwich, UK.

www.nerc.ac.uk 
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Sponsors

The Canadian Foundation for Climate and Atmospheric Sciences funds research that im-
proves the scientific understanding of processes and predictions, 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.

www.cfcas.org

NSERC’s role is to make investments in people, discovery and innovation for the benefit of 
all Canadians. We invest in people by supporting more than 17,700 university students and 
postdoctoral fellows in their advanced studies. We promote discovery by funding more than 
9,600 university professors every year. And we help make innovation happen by encouraging 
more than 500 Canadian companies to invest in university research. 

www.nserc.ca

The Inter-American Institute for Global Change Research is an intergovernmental organiza-
tion supported by 19 countries in the Americas dedicated to pursuing the principles of scien-
tific excellence, international cooperation, and the open exchange of scientific information to 
increase the understanding of global change phenomena and their socio-economic implica-
tions. The IAI is sponsoring scientists from the Americas to attendance this conference.

www.iai.int
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Organising Committees
Organising Committee
Caroline-Renae Alexander (C-SOLAS)
Olivia Errey (SOLAS-IPO)
Peter Liss (UEA)
Sylvie Roy (C-SOLAS)
Casey Ryan (SOLAS-IPO)
Daniela Turk (C-SOLAS)

Co-Chairs
William Miller (U.GA)
Maurice Levasseur (C-SOLAS)

Local Organizing Committee & Volunteers
Dalhousie Dept. of Oceanography
Lu Wang   lwang2@dal.ca
Li Zhai    li.zhai@phys.ocean.dal.ca
Ron Goodridge
Helen Lau     kwhlau@dal.ca
Chris Algar     calgar@dal.ca
 
Undergraduate Honour Science Students 
Dalhousie Science Co-op Program
???????????????
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Ice Breaker Tuesday 12th, 7 – 9 pm

Food and refreshment will be served in the Atlantic Ballroom of the Westin 
hotel.  Each delegate will receive two ICEBREAKER tickets for one free drink 
per ticket.  A cash-bar service will also be available.  Hot and Cold hors 
d’oeuvres and mussels by the pound, will also be served.

Guests will be entertained by strolling musicians, and a SOLAS photo exposé 
will also be on display for the viewing pleasure of the guests.

Banquet    Friday 15th

Double Decker Shuttle  6:40 – 7:20 pm 

Guests will have thtravel by double decker bus along Lower Water 
Street and the Historic Properties to the Casino Nova Scotia.  

Cocktail Reception   6:45 – 7:30 pm
The beautiful Compass room has been reserved for cocktails on the 2nd level 
of the Casino.  The Compass room offers a spectacular panoramic view of 
the Halifax harbour with full balcony access.  Each delegate will receive free 
coupons for use in the Casino.  (Photo ID may be required by the Casino 
for proof of age).  A variety of wine, rum and fruit punches will be served.  A 
cash-bar service will also be available.

Banquet Dinner   7:30 – 9:00 pm
Dinner will be served in the grand Schooner room, across the hall from the 
Compass room.  A Highlander bagpiper, in full Scottish regalia will precede 
dinner service.

Dinner entertainment will feature three of Halifax’s fi nest contemporary 
dancers, “Point/Counterpoint”. Lisa Phinney, a SOLAS Master’s student and 
professional dancer, presents excerpts of this new dance work, exploring the 
analogues between science and the creative process. 

The Moderator for the evening is Dr. William Miller and the Guest Speaker is 
Dr. Robert Duce.

Social events

cont’ over
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Banquet (cont’)
Evening Entertainment  9:00 – 11:30 pm
The Carson Downey Band will entertain with their high energy blues, soul 
and rock ‘n’ roll style that has opened to “standing room only” on national and 
International tours.

Prizes and Awards   10:00 – 10:30 pm
Presentations will be made during the intermission between band sets.  

Return Double Decker Shuttle 11:30 – 12:30 am
Bus service to the Westin is available for those guests returning to the Hotel.

Social events
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Restaurant Guide
Breakfasts
There are fewer options available for early morning meals.  Listed are loca-
tions within a block of the Westin Hotel. 

Elements 1181 Hollis St. Hot/Cold Buffet 
($14)

6:30am – 11:00am, 
7 days

Café Pronto 1181 Hollis St. Cold Pasteries 
($3+)

7:00am–4:00pm,  
7 days

Castello Café 5151 Terminal Hot/Cold Meal 
Selections ($5)

6:30am – noon,  
7 days

South End 
Diner

Hot/Cold Meal 
Selection ($5)

7:30am – 11:00am, 
Closed Sunday

Tim Hortons 
Café

1047 Bar-
rington

Cold Pasteries 
($2+)

24 hours, 7 days

Lunch/Suppers:
Halifax downtown boasts over 300 restaurants. Here are just a few choices, 
listed in relation to proximity to the Westin Hotel.  The main concentration of 
restaurants is at Lower Water Street and Barrington Street.

Distance = 0.1 km
Elements 1181 Hollis St. 496-7960
Cafe Chianti 5165 South St. 423-7471
Tomasino’s Cellar Ristorante 5173 South St. 422-9757  
Taj Mahal Restaurant 5175 South St. 492-8251

Distance = 0.2 km
Castello Cafe 5151 Terminal Rd 422-5602
Henry House 1222 Barrington St. 423-5660
South End Diner 1128 Barrington St. 492-0271
Mu Lan Tea House 1360 Lower Water 420-1994  

Halifax
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Restaurant Guide (cont’)
Distance = 0.4 km

Tim Hortons 1047 Barrington St. 425-9268
Stories Fine Dining 5184 Morris St. 444-4400
Kinh Do Vietnamese Restaurant 1284 Barrington St. 425-8555
Bish World Cuisine 1475 Lower Water St. 425-7993
Hamachi Steakhouse 1475 Lower Water St. 422-1600   

Distance = 0.6 km
Little Caesars Pizza 1119 Queen St. 429-1500
 The Submarine 5384 Inglis St. 423-7618  
Darrell’s Restaurant 5576 Fenwick St. 492-2344
Darrell’s Sports Cafe 5576 Fenwick St. 492-2349
Peter’s Pizzeria 5397 Inglis St. 425-6498
Juliennes Sandwich Tree 5595 Fenwick St. 423-2000
Mr Chang’s Chinese Food Empo-
rium

1304 Birmingham St. 423-8882

Da Maurizio 1496 Lower Water St. 423-0859

Distance = 0.8 km
Ichiban Sushi and Noodle 1505 Barrington St. 420-0194
Symposium Restaurant 1505 Barrington St. 423-6632
Tugs Pub 1549 Lower Water St. 425-7610
Waterfront Warehouse 1549 Lower Water St. 425-0866
Spice Urban Grill 1333 South Park 423-8428
Atlantis Steak & Lobster Co 5171 Salter St. 429-3875

Halifax
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Business Centre
The Westin Hotel Business Centre is 
located in the main lobby area.  Com-
plementary computers are available 
with high speed internet services.  
A fax machine and printer are also 
available (b&w) at no charge.

Internet
Wireless high-speed Internet serv-
ice is available on both the lobby 
and banquet floors.  This service is 
complementary to all guests, an ac-
cess code is required, which can be 
acquired at the front desk.  (A Westin 
Window will appear in you browser, 
scroll down and choose the Internet 
option.)

Guest Room high-speed Internet 
costs $11.44/day, and will be charged 
to the room.  For assistance, call the 
Westin Hotel Operator at 421-1000.

Photocopies
Photocopies are available at the Front 
Desk

Message Board
A message board will be available to 
delegates for posting of messages for 
other individuals or groups.

Halifax Metro Transit
Adult fare $1.75
(includes transfer to other buses or 
ferries, one way only)
www.region.halifax.ns.ca/metrotransit

Weather
Environment Canada
Hourly weather updates:  426-9090. 
www.weatheroffice.ec.gc.ca/forecast/
city_e.html?yhz

More tourist information:
Go to www.halifax.foundlocally.com

Delegate Assistance
If you require further assistance, 
please direct your queries to the 
“info” desk or to any personnel wear-
ing the “info” logo.

Halifax
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Halifax
Other Amenities
Atlantic Super Store
1145 Barrington (next to Westin)
Tel:  492-3240
Grocery store, deli has take-out and 
hot and cold lunches, bakery and 
fruit fair, pharmacy, health and beauty, 
floral shop, dry cleaner,  shoe repair, 
photo development (1 hr), digital 
photo kiosk, giftware, greeting cards 
and books.

Shoppers Drug Mart
24 hours a day, 7 days a week
5524 Spring Garden Road (15 min. 
walk)
Tel:  429-2400
Pharmacy,  health and beauty, transit 
bus passes and Post Office.

Enterprise Car Rental: 
1161 Hollis St. Suite 107 (next to Westin in VIA Rail Station) 
Tel: 492-8400
www.enterprise.com

Prices for University members and Affiliates  (ID#5CA1000), CDN$/day
Car Type Unlimited Limited
Sub-compact $36.00 $34.00
Compact $38.00 $36.00
Intermediate $40.00 $38.00
Full-size (2 dr.) $42.00 $40.00
Luxury/Premium $47.00 $45.00

Limited mileage rates based on 200 free km/day (excess km charged at $.12/
km)
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Halifax 
Museums
Maritime Museum of the Atlantic
1675 Lower Water Street. 424-7490
M 9:30-5:30, T 9:30-8:00, W-Sa 9:30-
5:30 Su 1:00-5:00. Adult $8.
 Titanic, Explosion and more…

NS Museum of Natural History
1747 Summer Street    424-7353
Tu-Sa 9:30-5, Su 1:00-5:00, M closed, 
W ‘till 8pm. Adult $5.
Hurricane Juan exposé and water-
color diary; bug zoo and more…

Art Gallery of Nova Scotia
1723 Hollis Street    424-7542
M-Su 10:00-5:00, Th ‘till 8:00pm
Adult $10. Daily tours, Sun Film and 
Music….

Historic Sites
Pier 21
1055 Marginal Road (Waterfront)    
Adult $7.75,   M-Su 9:30-5:00
www.pier21.ca.
Over one million Immigrants land…  

Halifax Citadel
Sackville/Brunswick Steet
Adult $9,   M-Su 9:00-5:00
Fortification, exhibits, living history 
program, museum.

Tours
Harbour Hopper
Waterfront pier  490-8687
Amphibious vessel
9am-9pm almost hourly
Adult $22.50. City and Harbour tour

Harbour Queen
Waterfront pier 420-1015
Showboat dinner cruise. 6:30-8:30pm 
Adult $39.95  Meal and Music.

Mar II
Waterfront pier 420-1015
Tall ship pirate cruise. 5x daily, noon-
midnight. Adult $19.95.

Peggy’s Cove Express
Waterfront pier 422-4200
Whale watching, dolphins and puffins. 
$39.95 or $59.95 for 2 or 5.5 hour 
tours. www.peggyscove.com

Greyline Sight Seeing
Waterfront pier    425-9999
Amphibious tour: $26 Adult,  7 daily
Historic tour:$36 Adult, 10am &1pm
Peggy’s cove: $49 Adult, noon (4 hrs)
Whale & nature: $95 Adult, 8:30am 
(8 hrs)
Lunenburg: $60 Adult, 8:30am (7hrs) 
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Dinner theatre
Halifax Feast Dinner Theatre
1505 Barrington Street (in Maritime Centre)  420-1840
“The Cod Father”  7 pm nightly
$36.50 per person includes meal. 

Grafton Street Dinner Theatre
1741 Grafton Street.   425-1761
“Good Vibrations” Tu-Su  6:45pm
$33.85 per person includes meal. 

Dancing
The Dome   1740 Argyle St.
J.J. Rossy’s   1883 Granville St. 
My Apartment   1740 Argyle St.  
Reflections Cabaret:    5184 Sackville St.

Live Bands
The Attic   1741 Grafton St.    423-0909
Cheers    1743 Grafton St.    421-1655
The Lower Deck   Historic Properties.   425-1501
New Palace Cabaret:  1721 Brunswick St.   429-5959
O’Carroll’s Irish Pub  1860 Upper Water St.   423-4405
Your Father’s Moustache  5686 Spring Garden Rd.  423-6766

Halifax

SS04 book.indd   16 14/9/04   20:26:57



 SOLAS Sceince 2004      17

Programme:  Weds 13th

Time Event Location
08:00-10:00 Registration Available  
09:00-09:30 Welcome and Introduction

Peter Liss
Commonwealth 
Room A

Plenary talks. Chair: Maurice Levasseur
09:30-10:15 Atsushi Tsuda, An in-situ iron enrichment 

experiment in the western subarctic 
Pacific: SEEDS

Commonwealth 
Room A

10:15-10:45 Coffee break Mezzanine
10:45-11:30 Lucy Carpenter, Air-sea exchange of 

volatile organic chemicals
Commonwealth 
Room A

11:30-12:15 Ken Denman, Modelling the planktonic 
community response to iron fertilization

12:15-13:45 Lunch - see list of restaurants on p XX  
13:45-14:30 Jan Bottenheim OASIS: Interactions 

between the Ocean, Atmosphere, Sea Ice 
and Snow-pack in Polar regions

Commonwealth 
Room A

Poster Session, Chair: Doug Wallace
14:30-16:15 SOLAS Focus 3: Air-sea flux of green-

house gases       see page X for poster titles

Atlantic Ballroom

16:15-16:45 Coffee break Mezzanine
Discussion Fora

16:45-18:15 Interannual variability in the oceanic 
carbon cycle: resolving models and 
observations. Convenors: Nicolas Metzl 
and Corrine Le Quéré

Harbour Suite A

The sea surface microlayer : mystery and 
magic. Convenor: Peter Liss

Harbour Suite B

Ocean-atmosphere-sea ice-snow 
interactions. Convenors: Paty Matrai, 
Paul Shepson and Jan Bottenheim. 

Lunenburg Room
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Time Event Location
08:00-10:00 Registration Available  

Plenary talks. Chair: Ken Denman
08:45-09:30 Wade McGillis, Surface processes control-

ling air-sea gas fluxes
Commonwealth 
Room A

09:30-10:15 Ray Najjar, The air-sea flux of oxygen
10:15-10:45 Coffee break Mezzanine
10:45-11:30 Thomas Wagner, Global monitoring of 

atmospheric trace gases, clouds and 
aerosols from UV/vis/NIR satellite instru-
ments: Currents status and near future 
perspectives

Commonwealth 
Room A

11:30-12:15 Nicolas Metzl, Air-sea CO2 fluxes in the 
Southern Ocean: natural and methodologi-
cal variabilities

12:15-13:45 Lunch - see list of restaurants on p XX  
13:45-14:30 Corinne Le Quéré, Ecosystem composi-

tion and CO2 flux variability
Commonwealth 
Room A

Poster Session, Chair: Bill Miller
14:30-16:15 SOLAS Focus 1: Biogeochemical Inter-

actions and Feedbacks between Ocean 
and Atmosphere     see page X for poster titles

Atlantic Ballroom

16:15-16:45 Coffee break Mezzanine
Discussion Fora

16:45-18:15 Results from mesocosm perturbation 
experiments: What can they tell us 
about global change? Convenor: Ulf 
Riebesell

Harbour Suite A

Photochemistry above and below the 
air-sea interface. Convenor: Bill Miller

Harbour Suite B

Sea spray: generation, fate and effects. 
Convenor: Gerrit de Leeuw

Lunenburg Room

TBA US SOLAS side meeting  Harbour Suite B

Programme:  Thurs 14th
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Time Event Location
Plenary talks. Chair: Peter Liss

08:45-09:30 Julie La Roche, Iron as a key nutrient 
regulating primary production and nitro-
gen fixation in the ocean

Commonwealth 
Room A

09:15-10:00 Rafel Simo,  The occurrence and emission 
of DMS in the ocean: A view through 
space and time

10:00-10:45 Coffee break Mezzanine
10:45-11:30 Paty Matrai,  Formation of atmospheric 

particles from marine biogenic precursors: 
Can we extrapolate from the Arctic to the 
world’s oceans

Commonwealth 
Room A

11:30-12:15 Dileep Kumar,  Coastal connections and 
pCO2, N2O and DMS levels in the North 
Indian Ocean

12:15-13:45 Lunch - see list of restaurants on p XX  
13:45-14:30 Greg Ayres, Aerosol in the marine bound-

ary layer: chemical, physical and meteoro-
logical interactions

Commonwealth 
Room A

Poster Session, Chair: Rik Wanninkhof
14:30-16:15 Exchange processes at the air-sea 

interface and boundry layers
Atlantic Ballroom

16:15-16:45 Coffee break Mezzanine
Discussion Fora

16:45-18:15 Successes and caveats in DMS oceanic 
modelling: How can experimentation 
contribute? Convenors: Maurice Levas-
seur, Christine Lancelot and Alain Vézina

Lunenburg Room

Air-sea gas transfer uncertainty. Conven-
ors: Bill Asher and Wade McGillis

Maritime Room

Halogens in the Troposphere. Convenor: 
Ulrich Platt

Harbour Suite A

Where now for open ocean fertilization 
experiments? Convenor: TBA

Harbour Suite B

Programme:  Fri 15th
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Time Event Location
Plenary talks. Chair: Robert Duce

08:45-09:30 Tim Jickells, Atmospheric Inputs to the 
Oceans from the Continents: Sources, 
Magnitudes and Effects

Commonwealth 
Room A

09:30-10:15 Julie Hall, Links between Biogeochemistry 
and Ecosystems

10:15-11:00 Coffee break Mezzanine
11:00-11:45 Chris Fairall, Some recent progress in 

measurement and parameterization of 
air-sea gas transfer

Commonwealth 
Room A

11:45-12:30 Ulrike Lohmann, Aerosols and Climate: 
The Cloud Connection

12:30-13:15 Tom Pedersen, Variability of Export 
Production in the Sea: Symptoms, History, 
and Implications for Climate

 

13:14 End

Programme:  Sat 16th
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Posters
Each poster will be assigned to one 
of the bays (labled A-M).  There is no 
designated position within the bay.  
First come, first served. 

Posters are on display for the whole 
day.  Please remove your poster at the 
end of each day.  Poster presenters 
are expected to stand by their poster 
for part of their poster session.

Pins or Velcro dots will be provided 
as required.

In order to support students and en-
courage excellence, SOLAS is offer-
ing prizes for the top three posters in 

each of the poster sessions. Students 
(PhD and MSc) are strongly encour-
aged to participate in the competi-
tion.

Each day the Poster session chair will 
convene a panel of judges to identify 
the top 3 posters based on research 
quality, topic originality and presenta-
tion.

Prizes will be awarded at the banquet 
on Friday 15th.

If you wish to participate in the com-
petition, please affix the red sticker 
below to your poster.

Poster Session Chair Day
Air-sea flux of greenhouse gases Doug Wallace Weds 13th

Biogeochemical Interactions and 
Feedbacks between Ocean and 
Atmosphere

Bill Miller Thurs 14th

Exchange Processes Rik Wanninkhof Fri 15th
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Posters
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Posters: Weds 13th

Research programme summaries 

Ganzeveld, L. The Integrated Land Ecosystem – Atmosphere Processes Study A

Hughes, C. UK Surface Ocean-Lower Atmosphere Study (UK SOLAS) A

Robinson, C. The Atlantic Meridional Transect Programme A

Shi, G-Y. SOLAS Activities in China A

Turk, D Canadian Surface Ocean-Lower Atmosphere Study (C-SOLAS) A

CO2, CO and O2 fluxes and O2 measurement techniques

Azetsu-Scott, K Deep Convection and Uptake of Atmospheric CO2 in the Labrador Sea D

Borges, A. Do we Have Enough Pieces of the Jigsaw to Integrate CO2 Fluxes in the 
Coastal Ocean? 

B

Boutin, J. Seasonal Variability of fCO2 and Air-Sea CO2 Fluxes in the Subantarctic 
Zone of the Southern Ocean

D

Brévière, E. Large Variabilities of air-sea CO2 Exchange in the East Indian Sector of the 
Southern Ocean

D

DeGrandpre, M Sea Surface pCO2 and Deep Convection in the Labrador Sea D

Delille, B. Carbon Dioxide Dynamics in Antarctic Pack Ice and Transfer at the Ice-Sea 
and Air-Ice Interface

C

Hardman-Mount-
ford, N.

Exploiting Earth Observation Data to Determining the Air-Sea Fluxes of 
CO2

B

Kettle, A. Diurnal Cycling of Carbon Monoxide in the Sargasso Sea C

Iwata, T A Long Time Continuous Observation of Air-Sea CO2 Flux by the Eddy-
Covariance Method over Coastal Ocean

C

Lo Monaco, C. Study of the Carbon Cycle Decadal Variability in the South West Indian 
Ocean Using Observations and Global Ocean Simulations

C

Olsen, A. Diurnal Variations of Surface Ocean pCO2 and sea-air CO2 Flux Evaluated 
Using Remotely Sensed Data.

B

Padín, X. Seasonal CO2 Uptake in the Biscay Bay During 2003 D

Papakyriakou, T. Atmospheric CO2 Fluxes Over Sea Ice: Results From the Canadian Arctic C

Pascal, R. A New Microelectrode Dissolved Oxygen Sensor B

Schimanski, J High-Precision Oxygen Measurements from Profiling Floats B

Zhai, W. The Partial Pressure of Carbon Dioxide and Air-sea Fluxes in the South 
China Sea: a Subtropical Marginal Sea as a Source of Atmospheric CO2

C

Air sea fluxes of N2O and CH4

Cornejo, M. Temporal variability of N2O concentration and the ocean - atmosphere 
exchange in an upwelling area off Central Chile (36°S)

J

Forster, G. Nitrous Oxide in the Atlantic Ocean J
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Gallegos, J. SIMON: An Automatic System for Continuous Measurements of Nitrous 
Oxide at Sea

J

Gebhardt, S. Hydroxylamine in the Baltic Sea J

Kitidis, V. A Combined Geophysical-Biogeochemical Study of Methane Cycling in a 
Shallow Coastal Inlet (Ria de Vigo, NW Spain)

K

Purvaja, R Nitrogen cycling in Indian Mangroves J

Ramesh, R. Dynamics of Nitrous Oxide and Methane Fluxes from Mangroves J

Upstill-Goddard, R. Bacterioneuston Control of Air-Water Methane Exchange Determined 
With a Laboratory Gas Exchange Tank.

K

Upper ocean carbon cycling and CDOM

Ahmed, M. Nutrient and Phytoplankton Dynamics in Northern Bay of Bengal: An 
Ecological-physical Coupled Model

F

Akella, S. Spectral CDOM Photobleaching Rates from Long-Term Irradiations of UK 
Coastal Waters

F

Avgoustidi, V. Living in a Double CO2 World: DMS Production by Marine Phytoplank-
ton

H

Bellerby, R. Planktonic Community Biogeochemical Response to Changing CO2 Con-
centrations

G

Beman, J. Large Phytoplankton Blooms Fuelled by Agricultural Runoff into Especially 
Vulnerable Ocean Waters

E

Devred, E. Satellite Imagery in Support of C-SOLAS Cruises: Discrimination of Dia-
toms From Other Populations

G

Egge, J. Assimilation, Organic Production and Release of Carbon K

Forget, M-H. Estimations of Photosynthetic Parameters Using Daily Water-Column 
Production in Different Aquatic Systems

G

Fuentes-Yaco, C. Remotely-Sensed Ecosystem Indices of the Spring Phytoplankton Bloom 
in the North West Atlantic: Anomalies During 2003

G

Comparison of Chlorophyll-a Derived from SeaWiFS and MODIS with 
Flow-Through Along the Ship-Track During Atlantic C-SOLAS Cruises

G

Gist, N. Spatial and Temporal Variability in the Balance Between Marine Plankton 
Production and Respiration

E

Grossart, H. The Effect of Different CO2 Concentrations on Bacterial Abundance and 
Activity in the Course of a Diatom Bloom

K

Hale, M. Influence of Temperature on Organic Carbon Cycling E

Huonnic, P. Impact of the pCO2 Level on Microalgae. Comparison of Past, Present and 
Future Situations During Mesocosms Experiments. II- Species Diversity of 
Diatoms

H

Lavoie, D. Effects of Climate Warming on Primary Productivity in Shelf Regions of 
the Western Arctic Ocean: a Modelling Study

E

poster 
bay

SS04 book.indd   24 14/9/04   20:27:02



 SOLAS Sceince 2004      25

Posters: Weds 13th

Martin-Jezequel, V. Impact of the pCO2 Level on Microalgae. Comparison of Past, Present 
and Future Situations During Mesocosms Experiments. I- Phytoplanktonic 
Development

H

Mei, Z-P. Seasonal and Spatial Variations in Total Dissolved Inorganic Carbon and 
Total Alkalinity in the Northwest Atlantic Ocean

F

Mouriño, B Investigating the Contribution of Mesoscale Eddy Activity on Plankton 
Productivity in Subtropical Regions

E

Mühling, M. Microbial Responses to a High CO2 Ocean: Application of Molecular Ecol-
ogy Technologies.

H

Pahlow, M. An Adaptive Plankton-DOM Model in the North Atlantic E

Pasquer, B. Testing a 1D Coupled Physical-Biogeochemical Model in Eco-regions of 
the Ocean for Predicting the Response to the Increased Atmospheric 
CO2 over the Last Decade.

B

Passow, U. Hydrolysis Rates of Specific Polysaccharides in Mesocosms with High or 
Low Atmospheric CO2 Concentrations

K

Pena, M. Variability of Phytoplankton Production, Chromophoric Dissolved Organic 
Matter and Optical Properties During a Coastal Bloom of Phytoplankton

G

Pommier, J. Vernal Spatial Variability of Size-Fractionated Phytoplankton Biomass and 
Production in Contrasting Biogeochemical Provinces of the Northwest 
Atlantic Ocean

G

Riebesell, U. CO2 Fertilization Enhances Carbon Over-Consumption During a Phyto-
plankton Bloom

H

Pelagic Ecosystems in a High CO2 Ocean: the Mesocosm Approach. H

Robinson, J. Basin Scale Variability and Photoreactivity of Chromophoric Dissolved 
Organic Matter.

F

Tedetti, M. Ultraviolet (UV) Impact on Dissolved Organic Matter Cycling by Bacteria 
in Coastal Mediterranean Sea

F

Timothy, D. Comparing Oxygen-Derived Primary Production With Deep-Ocean 
Particle Flux and SeaWiFS Imagery at Ocean Station Papa

F
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Halogens 

Archer, S. An Investigation Into Sources and Sinks of Volatile Iodine Compounds and 
Their Flux to the Atmosphere

A

Auer, N. Stable Carbon Isotope Analysis of Anthropogenic Produced Volatile Halo-
genated Organic Compounds (VHOC) 

B

Biswas, K. Inorganic Halogen Input and Loss Over Tropical North Atlantic Ocean B

Chance, R. Marine Algal Iodine Metabolism A

Goldson, L. What Controls Iodocarbon Fluxes in the Open Ocean? A

Hollwedel, J. Annual Cycle and Transport of Bromine Monoxide detected by GOME 
1996-2001

B

Hönninger, G. Reactive Bromine and Ozone Studies at Alert, Canada: Measurements at 
the Coast and Out On The Ice (OOTI2004)

B

Hughes, C. Are there Multiple Iodocarbon Sources in the Sea? A

Moore, R. The Influence of Iron fertilization on the Fluxes of Methyl Halides and 
Isoprene from Ocean to Atmosphere in the SERIES Experiment.

C

Nakagawa, F. Stable Isotopic Studies of Trace Gases in Seawater: Constraints on their 
Production and Fate Mechanisms

C

Palmer, C. Measuring Reactive Halocarbon Species in the Marine Boundary Layer; 
What Does their Distribution Tell Us About their Sources, Transfers and 
Sinks?

C

Peters, C. Studies of Reactive Halogen Species in the Troposphere by Differential Op-
tical Absorption Spectroscopy (DOAS) in the Framework of AFO2000

B

Platt, U. Halogens in the Troposphere - HitT B

Quack, B. Bromform and Other Halocarbons in and Above the Subtropical Atlantic B

Sahu, L. Study of Trace Gases in the Marine Boundary Layer (MBL) of the Bay of 
Bengal

C

Schulz-Bull, D. Development of a Purge and Trap Continuous Flow System (PATCY) for 
the Determination of Volatile Halogenated Organic Compounds in Sea-
water

C

Shaw, S. Seawater Uptake of Oxygenated VOC; Stable Carbon Isotopic Signatures 
and Fractionations Occurring During Fungal Biosynthesis of Methyl Chlo-
ride

A

von Glasgow, R. DMS Oxidation: Effects of Halogens and of Increased Sea Salt Alkalinity A

Wang, L. Relationship Between Methyl Iodide Production Rate and the Concentra-
tion of Diagnostic Photosynthetic Pigments in the Northwest Atlantic

A

Wingenter, O Atomic Chlorine Concentrations Determined from Ethane and Hydroxyl 
Measurements Over the Equatorial Pacific Ocean, Implications for Chlo-
rine Partitioning, and the Determination of DMS flux 

C

Changing Concentrations of Halocarbons, CO, Methane, Nonmethane 
Hyrocarbons, Alkyl Nitrates, and Dimethyl Sulfide During the Southern 
Ocean Iron Enrichment Experiments

C
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Dimethylsulphide production, emissions and effect on climate

Aranami, K. Dilution Effects on Oceanic and Atmospheric DMS in the Northern North 
Pacific during Winter

F

Archer, S. Controls on the Production of Dimethylsulphoniopropionate (DMSP) in 
the Sub-Antarctic Southern Ocean

F

Bell, T. DMS Fluxes from Three Atlantic Meridional Transect (AMT) Cruises - Links 
with the Nitrogen Cycle?

D

Chen, J. Photooxidation of Dimethyl Sulphide on Al2O3, FeOOH and SiO2 with Im-
plications for the Gas-to-Particle Conversion in the Marine Troposphere.

D

del Valle, D. Substrate Specificity of DMS Consuming Microbes in Seawater F

Hashimoto, S. Phytoplankton Succession and Dimethylsulfide Seasonal Fluctuation in 
Inverse Relation to Bromoform in Sagami Bay, Japan

D

Johnson, J. Global Surface Seawater Dimethylsufide (DMS) Database D

Kieber, D. Dimethylsulphide Photochemistry in Antarctic Waters F

Kiene, R. Distribution and Cycling of Dimethylsulfoniopropionate and Dimethyl-
sulfide During Early Spring in the Southern Ocean South of New Zea-
land

D

Kloster, S. Dimethylsulphide Emission - Simulations from a Coupled Ocean-Atmo-
phere Model

D

Lizotte, M. DMS Production and Consumption During a Spring Diatom Bloom in the 
Northewest Atlantic

D

Mar tinez-Arroyo, 
A.

DMS, DMSP and SO2 Concentrations in the Warm Pool at the Tropical 
Eastern Pacific Ocean

E

Mattsson, J. Spatial Variability of Atmospheric DMS and Its Implication of Cloud Forma-
tion in the High Arctic - A Model Study

E

Michaud, S. High DMS Concentrations in the Subarctic Northwest Atlantic E

Nagao, I. Spring Time Distributions of DMS and Related Species in the Surface Sea-
water and Atmosphere Over the Western North Pacific

E

Norman, A. The Isotope Composition of Methanesulphonic Acid E

Phinney, L. Aerosol Processing in the North Pacific Ocean E

Scarratt, M. Lagrangian Evolution of DMS and DMSP Distributions During the North 
Atlantic Spring Bloom

F

Toole, D. A Light-Driven Dimethylsulfide Biogeochemical Cycling Model for the 
Sargasso Sea

F

Vila, M. A Seasonal Study of Microbial Controls on Dimethylsulfur Dynamics F

Yang, G-P. Distribution of Dimethylsulfide (DMS) and Dimethylsulfoniopropionate 
(DMSP) in the Surface Microlayer of the Western North Atlantic During 
Summer

E
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Nutrients

Boyd, P. W. FeCycle - A Mesoscale SF6 Labelled Study of Iron Biogeochemistry in 
Unperturbed HNLC Waters South of New Zealand

J

Chambers, R. Trace Elements in Ice Cores and Palaeoproductivity - Initial Results G

Crawford, W. Impact of Mesoscale Features on the Iron Fertilization Experiment in the 
Northeast Subarctic Pacific, July 2002 (SERIES)

J

da Cunha, L. Impact of River Sources of P, Si and Fe on Coastal Biogeochemistry M

Dixon, J. Impact of Phosphate and Trace Metal Limitation on Nitrification, Carbon 
and Nitrogen Fixation and Bacterial Production

L

Fujii, M. Simulated Biogeochemical Responses to Iron Enrichments in Three High 
Nutrient, Low Chlorophyll (HNLC) Regions

J

Gao, H. Atmospheric Concentration and Deposition of Trace Gases and Aerosol 
Over China Coastal Seas - A Review and Perspective

G

Guo, J., The Atmospheric Input of Trace Elements to Northern South China Sea 
and the Evidence for Fe-S Coupling in the Atmosphere and Ocean Cy-
cles

G

Harvey, M. The SOLAS Air-sea Gas Exchange (SAGE) 2004 Experiment and Effects 
of Iron Fertilisation on Gas Exchange

J

Hernandez-Brito, J. Characterisation of African Dust Outbreaks in Gran Canaria (Canary 
Islands)

H

Johansen, A. Effect of DMSO on Iron Speciation in Photochemical Simulation Experi-
ments

M

Johnson, M. The Air-sea Flux of Ammonia – A Global Perspective L

Kondo, Y. Bioavailability of Organically Complexed Iron to Phytoplankton communi-
ties in the Western Subarctic North Pacific

K

Kuznetsova, M. Biogeochemical Nature of Proteinaceous Matter in Marine Aerosols L

Lannuzel, D. Iron Distribution in a Sea Ice Environment K

Le Clainche, Y. Simulation of the Sea Surface DMS during SERIES: What the Global Pa-
rameterizations tell us?

J

Li, T. Possible Effect of Asian Dust on Marine Biological Production in the 
Shikoku Basin

H

Long, M. Atmospheric Deposition in Southeastern North Carolina, USA and its 
Impact on the Cape Fear River Estuary

G

Merzouk, A. Influence of Iron on Bacterial DMS(P) Cycling During a Mesoscale Iron 
Enrichment in the Northeast Pacific

J

Mills, M Saharan Dust Relieve Nutrient Limitation in Marine Microbial Communi-
ties

H

Moore, C. Saharan Dust Relieves Potential Iron Limitation of the North Atlantic 
Spring Bloom

H

Nakamura, T. Organic Nitrogen in Atmospheric Aerosols over the East China Sea L
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Neuer, S. Dust Deposition Pulses in the Eastern Subtropical North Atlantic Gyre: 
Does Ocean Biogeochemistry Respond?

G

Nightingale, P. A Dual Release, Dual Ship Experiment to Investigate Nutrient Limitation 
of Biological Activity in the Eastern North Atlantic

M

Peloquin, J. Describing the Phytoplankton Response during the SOLAS Air-Sea Gas 
Exchange (SAGE) Experiment

M

Ren, J. Trace Elements in the Marine Aerosols in the Marginal Seas of China G

Rivkin, R. Bacterial Response to Mesoscale Iron Enrichments: Synthesis of Field 
Studies

K

Robinson, C. The Balance Between Microbiological and Photochemical O2 and CO2 
cycling During in situ Phosphate and Iron + Phosphate Fertilisation Experi-
ments

M

Schoemann, V. Effects of Fe and Light on Phaeocystis Antarctica K

Surapipith, V. Nitrogen Input to Costal Region of Thailand Eastern Seaboard M

Uematsu, M. Enhancement of Primary Productivity in the Western North Pacific 
Caused by the Eruption of the Miyake-Jima Volcano

H

Voelker, C. Modelling Climatological Silicon Dynamics at Station P in the Subarctic 
Pacific

L

Wang, Z. Atmospheric Input of Mineral Dust to the Western North Pacific H

Willey, J. Stability of Organically Complexed Fe(II) in Rainwater Before and After 
Deposition to Surface Seawater

G

Yoshie, N. Ecosystem Changes With The Iron Fertilization In The Western North 
Pacific Simulated By A One-Dimension Ecosystem Model

K

Zhuang, G. Coupling and Feedback Between Iron and Sulphur in Air-sea Exchange K

Zhuang, X. Evidence of Link Between Iron and Sulphur in Air-sea Exchange from 
South China Sea.

K

poster 
bay

SS04 book.indd   29 14/9/04   20:27:04



 SOLAS Sceince 2004      30

Posters: Fri 15th
Exchange processes at the air-sea interface

Asher, W. The Effect of Electronic Integration Time on Measuring Size-Segregated 
Bubble Concentrations in Energetic Flows

K

Bentamy, A. High Resolution Satellite-Derived Surface Turbulent Fluxes Over the Glo-
bal Ocean

C

Degreif, K. Systematic Laboratory Gas Exchange Experiments using Time Resolved 
UV-Spectroscopy

C

Dourado, M. Numerical Modeling of the Skin Layer in the Atlantic Ocean K

Drennan, W. An Air-Sea Gas Exchange Buoy in the Labrador Sea K

Eek, K. Sea Surface Microlayer : Microlayer Sampling using a Novel Rotating Disk 
Design

K

Garbe, C. Active and Passive Thermograpy for the Measurement of Air-sea Interac-
tions

K

Hare, J. Parameterization of Gas Transfer :  Lessons From the GasEx Campaigns C

Hintsa, E. Sea-to-Air Fluxes of DMS and Gas Transfer Velocities Derived from Inde-
pendent Micrometeorological Techniques

C

Ho, D. Measurement of Air-sea Gas Exchange During SOLAS Air-Sea Gas Experi-
ment (SAGE): Results from 3He/SF6 Dual Tracer Release

C

Huebert, B. How Much of the Variability in DMS Exchange Velocities can be Explained 
by Wind Speed?

C

Jenkins, A. Dynamically Consistent Computation of Exchange Processes at the Air-
Sea Interface

D

Katz, D. Surface Ocean Dissolved Gas Measurements in the Eastern Atlantic B

Kondo, F. Open-path Eddy-covariance Measurement of CO2 Flux Using a Cruising 
Ship

F

Lott, D. Long-Term Time-Series Measurements of Dissolved Noble Gases J

McKinley, G. Atmospheric Ar/N2: A Tool for Constraining Atmosphere and Ocean 
Models

J

McNeil, C. Preliminary Results Using a New Fast Response Infra-Red Absorption 
pCO2 Sensor

J

Stanley, R. The Noble Gas Toolbox for Air-Sea Gas Exchange J

Sweeney, C. Estimating Air-Sea Gas Exchange Using Bomb 14C: Revisited D

Tsukamoto, O. Real-time On-board Air-sea Flux Measurement System With Eddy-covari-
ance Method

D

Yelland, M. Direct Measurement of the Air-Sea Turbulent Fluxes of Momentum, Heat 
and CO2.

D
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Oceanic boundary layer processes

Baschek, B. Air-sea Gas Exchange by Bubble Injection E

Bouman, H. The Relationship Between Photosynthesis, Community Structure and Tem-
perature in the North Atlantic

G

Elliott, S A Marine Trace Gas Cycling Module for Community Climate System Simu-
lations

F

Kaiser, J. Dissolved Gas Measurements by Shipboard Membrane Inlet Mass Spec-
trometry

F

Manizza, M. Bio-Optical Impact of Phytoplankton on Ocean Physics and Air-Sea Fluxes G

Perrie, W On the Importance of Bubbles in Increasing Air-Sea Gas Flux E

Steiner, N. Integrating SOLAS in a 1-D Coupled Atmosphere-Ocean-Biogeochemical 
Model

F

Tison, J-L. SIBClim: an Interdisciplinary Initiative on Sea Ice Biogeochemistry in a Cli-
mate Change Perspective

F

Tortell, P. Real-Time, in Situ Measurement of Oceanic Gases by Membrane Inlet 
Mass Spectrometry

F

Vagle, S. The Northeast Pacific C-SOLAS Air-sea Exchange Mooring E

Zhao, J. Numerical Study on the Uptake and Spreading of CFCs in the North 
Atlantic Ocean

E

Atmospheric boundary layer processes and aerosols

Eaton, S. Source Apportionment of Sulphate Aerosols and Sulphur Dioxide Using 
Stable Sulphur Isotopes

H

Kazaoka, R. Probability Distribution of Source and Transport Pathway of Air Parcel Ar-
riving at the Japan Area

G

Lehr, P. The Role of Aerosols in Drizzle Formation in Stratocumulus Clouds Dur-
ing C-SOLAS Flights

H

Marshall, J. Aerosol Scattering and Backscattering in the Marine Environment G

Miura, K. Modification of Individual Sea Salt Particles H

Pringle, K. Coupling of Marine Aerosol, DMS and Dust in a Global Model of Aerosol 
Processes

H

Spracklen, D. How Well do we Understand the Global Marine Aerosol?  Insights From a 
Global Model of Aerosol Processes

H
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An In-situ Iron Enrichment Experiment in the Western Subarctic Pacific: 
SEEDS
Tsuda, A. Ocean Research Institute, University of Tokyo, Japan
tsuda@ori.u-tokyo.ac.jp 

To test the iron hypothesis, an in situ iron-enrichment experiment (SEEDS) 
was performed in the western subarctic Pacific in summer 2001. About 350 kg 
of iron and the inert chemical tracer sulfur hexafluoride were introduced into 
a 10m deep surface mixed layer over an 8 X10 km area. During SEEDS there 
were iron-mediated increases in chlorophyll a concentrations (16 mg/m3), 
primary production rates and photosynthetic energy conversion efficiency 
relative to waters outside the iron-enriched patch. The rapid and very high 
accumulation of phytoplankton biomass was caused by a floristic shift from 
open-ocean pennate diatoms to fast-growing centric diatoms and by shallow 
surface mixed layer (10-20m). The blooming of diatoms resulted in a marked 
consumption of macronutrients. The export flux between day 2 and day 13 
was 12.6% of the integrated primary production in the iron-enriched patch. 
Major part of the carbon fixed by diatom blooming stayed in the surface 
mixed layer as biogenic particulate matter. The findings of SEEDS support the 
hypothesis that iron limits phytoplankton growth and biomass in a ‘bottom 
up’ manner in this area, but the fate of algal carbon remains unknown. We are 
planning a second iron enrichment experiment in the same area in summer 
2004 (SEEDS II) for longer period (34 d). A brief summary of SEEDS II and 
comparisons among SEEDS I, SERIES and SEEDS II will be presented. 

Evidence For Methanol Uptake in the North Atlantic Ocean
Carpenter, L. J.  Department of Chemistry, University of York, UK
ljc4@york.ac.uk

At coastal atmospheric monitoring stations, can measurements of volatile 
organic chemicals (VOCs) in air give quantitative information about their 
marine sources and sinks? In this talk, atmospheric measurements of metha-
nol (CH3OH) and other VOCs at Mace Head on the west coast of Ireland 
are presented to support the hypothesis that the North Atlantic Ocean is 
a sink for CH3OH and to calculate an uptake rate. Methanol has an almost 
ubiquitous presence throughout the troposphere and has been identified as 
having an important effect on the oxidative capacity, yet a major uncertainty 
is whether the ocean is a net source or sink.  Atmospheric observations 
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An In-situ Iron Enrichment Experiment in the Western Subarctic Pacific: 
SEEDS
Tsuda, A. Ocean Research Institute, University of Tokyo, Japan
tsuda@ori.u-tokyo.ac.jp 

To test the iron hypothesis, an in situ iron-enrichment experiment (SEEDS) 
was performed in the western subarctic Pacific in summer 2001. About 350 kg 
of iron and the inert chemical tracer sulfur hexafluoride were introduced into 
a 10m deep surface mixed layer over an 8 X10 km area. During SEEDS there 
were iron-mediated increases in chlorophyll a concentrations (16 mg/m3), 
primary production rates and photosynthetic energy conversion efficiency 
relative to waters outside the iron-enriched patch. The rapid and very high 
accumulation of phytoplankton biomass was caused by a floristic shift from 
open-ocean pennate diatoms to fast-growing centric diatoms and by shallow 
surface mixed layer (10-20m). The blooming of diatoms resulted in a marked 
consumption of macronutrients. The export flux between day 2 and day 13 
was 12.6% of the integrated primary production in the iron-enriched patch. 
Major part of the carbon fixed by diatom blooming stayed in the surface 
mixed layer as biogenic particulate matter. The findings of SEEDS support the 
hypothesis that iron limits phytoplankton growth and biomass in a ‘bottom 
up’ manner in this area, but the fate of algal carbon remains unknown. We are 
planning a second iron enrichment experiment in the same area in summer 
2004 (SEEDS II) for longer period (34 d). A brief summary of SEEDS II and 
comparisons among SEEDS I, SERIES and SEEDS II will be presented. 

Evidence For Methanol Uptake in the North Atlantic Ocean
Carpenter, L. J.  Department of Chemistry, University of York, UK
ljc4@york.ac.uk

At coastal atmospheric monitoring stations, can measurements of volatile 
organic chemicals (VOCs) in air give quantitative information about their 
marine sources and sinks? In this talk, atmospheric measurements of metha-
nol (CH3OH) and other VOCs at Mace Head on the west coast of Ireland 
are presented to support the hypothesis that the North Atlantic Ocean is 
a sink for CH3OH and to calculate an uptake rate. Methanol has an almost 
ubiquitous presence throughout the troposphere and has been identified as 
having an important effect on the oxidative capacity, yet a major uncertainty is 
whether the ocean is a net source or sink.  Atmospheric observations 
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at Mace Head revealed an anticorrelation between CH3OH concentrations 
and wind speed and a positive correlation between dimethylsulfide (DMS) 
concentrations and wind speed during a 3 day period of cyclonic activity in 
which the averaged surface wind speed changed substantially.  That these 
observations suggest a net air-to-sea flux of CH3OH is supported by the 
good agreement between the wind-speed dependencies of the measured 
gas concentrations and theoretical predictions using gas transfer velocities 
calculated from a resistance model and micrometeorological measurements, 
embedded in a photochemical box model.  For a wind speed of 8 m s-1, an 
ocean deposition rate of methanol of between 0.02 - 0.33 cm s-1 is calculated, 
with a best estimate of 0.09 cm s-1.  The large uncertainty in the calculated 
deposition rates is due almost entirely to the uncertainty in the degree of 
undersaturation of methanol in the surface ocean. 

Modelling the Planktonic Community Response to Iron Fertilization
Denman, K.L. Canadian Centre for Climate Modelling and Analysis, University of 
Victoria and Institute of Ocean Sciences,  Victoria, Canada 
ken.denman@ec.gc.ca

SOLAS is focussed on observations of biogeochemical processes in the upper 
ocean and lower atmosphere that regulate exchanges of matter (gases and 
particulates) between the ocean and the atmosphere. Experiments involving 
purposeful perturbation of natural cycling are integral to SOLAS - as have al-
ready been conducted in several areas with iron additions to stimulate diatom 
growth and carbon sequestration to the ocean interior. SOLAS observations 
are usually obtained at a local scale; but a primary objective is to develop 
increased understanding of the relevant processes and improve parameteri-
zations of these processes in models at regional and global scales. One tool 
for bridging the gap in scales is models - usually requiring iteration between 
detailed models of local studies and less-detailed models to be incorporated 
in general circulation models at regional and global scales. I present results 
from one-dimensional models designed to explore the planktonic ecosystem 
and biogeochemical responses to the 2002 SERIES iron fertilization experi-
ment in the subarctic NE Pacific.  The model captures the initial bloom of 
small phytoplankton followed by the larger bloom of diatoms, accompanied 
by a strong draw-down of the nutrient silicic acid and a buildup of subsurface 
ammonia.  The sensitivity of model results to changes in food preference of 
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microzooplankton (from small phytoplankton and detritus to diatoms), to the 
way aggregation and sinking losses are parameterized, and to the assumed 
uptake ratio by diatoms of Si to N is explored. Finally, preliminary results of a 
coupled 1-D atmosphere-ocean boundary layer model are discussed.

OASIS: interactions between the Ocean, Atmosphere, Sea Ice and Snow-
pack in Polar regions
Bottenheim, J. W Meteorological Service of Canada, Toronto, Canada 
Jan.Bottenheim@ec.gc.ca

Oceans form a large part of the Polar surface area.  Especially in the Arctic 
the interface with the overlying atmosphere is not of a direct gas-liquid nature, 
but rather via a frozen ice sheet, covered by snow.  The interaction between 
the atmosphere and these snow-covered surfaces has received little interest 
until recent years but it has now emerged that this snow layer is not simply a 
pristine, white blanket but in fact is a surprisingly reactive medium for chemical 
surface reactions with a strong impact on the troposphere.  It has been con-
cluded that interlinked physical, chemical, and biological mechanisms, fueled 
by the sun and occurring in this snow layer, are responsible for depletion of 
tropospheric ozone and gaseous mercury.  At the same time production of 
highly reactive compounds (e.g. formaldehyde, nitrogen dioxide) has been 
observed at the snow surface.   Chemically, the composition of this snow pack 
is determined by interactions both with the overlying atmosphere and the 
underlying ocean.  Halogens from sea salt and organic material from biologi-
cal activity in the ocean environment make up a large part of the chemical 
environment of the Polar snow packs.  For decades human activity has led to 
the addition of waste products including acidic particles (sulphates) and toxic 
contaminants such as gaseous mercury and POPs (persistent organic pollut-
ants).  Virtually nothing is known about transformations of these contaminants 
in the snowpack and hence the nature and amounts of material that is re-
leased in the marine ecosystems during the melting of seasonal snow-packs 
and ice.  This is especially disconcerting when considering that climate change 
will undoubtedly alter the nature of these transformations involving snow, ice, 
atmosphere, ocean, and, ultimately, biota.

In this presentation the knowns and unknowns of these processes will be 
highlighted, including new results concerning the potential role played by frost 
flowers in stimulating these processes.  This will culminate in an introduction 
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to the proposed OASIS program (Ocean-Atmosphere-Sea Ice-Snowpack 
interactions) which has as its mission statement the aim to determine the 
impact of OASIS chemical exchange on tropospheric chemistry and climate, 
as well as on the surface/biosphere and their feedbacks in the Polar regions 
of the globe.
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Surface Process Controlling Air-sea gas fluxes
McGillis, W. R. Henry Krumb School of Mines, Columbia University, USA 
wrm2102@columbia.edu

The physical processes influencing the transport and transformations of climate 
relevant compounds across the air-sea interface and through the ocean and 
marine atmospheric boundary layers will be presented. In both the laboratory 
and field, measurements of air-sea gas exchange using micrometeorological 
techniques and conservative mass balances are used to elucidate the many 
physical process controlling air-sea gas transfer. These techniques provide 
quantification of air-water gas fluxes on small temporal scales adequate to 
reveal and understand the processes controlling the exchange. Focus will be 
on a wide range of environmental conditions including: wind, wind stress, 
waves, surfactants, bubbles, atmospheric and ocean stability, incident heat 
fluxes, and solubility. A synopsis of multi-disciplinary air-sea flux experiments 
and the physical and biogeochemical processes controlling the flux will also 
be discussed. 

The Air-sea Oxygen Flux
Najjar, R. Department of Geosciences, Pennsylvania State University, USA 
najjar@meteo.psu.edu

Knowledge of the air-sea oxygen flux is important for understanding global-
scale budgets of carbon dioxide as well as for quantifying net community 
production in surface waters. Few, if any, direct measurements of the air-sea 
oxygen flux have been made, and so a variety of techniques have been de-
veloped for quantifying it, including bulk formulae applied to surface ocean 
dissolved oxygen measurements and three-dimensional inverse models 
of oceanic and atmospheric oxygen distributions. I will review our current 
understanding of the air-sea oxygen flux, including a description of spatial, 
seasonal and long-term variations. In short, our understanding of seasonal 
variations appears to exceed that of long-term and large-scale spatial varia-
tions. The limitations of existing techniques will also be discussed, as well as 
the possibility for direct measurements of the flux. Physical processes incur 
major uncertainties in existing methods:  quantification of the impacts of bub-
bles and physical transport significantly limit the reliability of bulk formulae 
and inverse models, respectively
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Global Monitoring of Atmospheric Trace Gases, Clouds and Aerosols from 
UV/vis/NIR Satellite Instruments. Current Status and Neear Future Per-
spectives
Wagner, T. Institut für Umweltphysik, Uni-Heidelberg, Germany
thomas.wagner@iup.uni-heidelberg.de

In 1995 the first nadir looking UV/vis satellite instrument with a moderate 
spectral resolution (0.2 - 0.4 nm) over a broad spectral range (240-790 nm), 
the Global Ozone Monitoring Experiment (GOME), was launched on ERS-2. 
In the following years sophisticated differential optical absorption spectros-
copy (DOAS) algorithms were developed for the detection of various atmos-
pheric trace gases (O3, NO2, OClO, BrO, H2O, HCHO, SO2, O2, O4), several 
of which are located in the troposphere. The derived global data sets allow 
us to study different aspects of atmospheric chemistry and physics related to 
O3 chemistry, tropospheric pollution, trace gas budgets, and climate change.  
In 2002 a second DOAS-type satellite instrument, the SCanning Imaging Ab-
sorption SpectroMeter for Atmospheric ChartographY (SCIAMACHY) was 
launched. In addition to GOME it measures over a wider wavelength range 
(240 nm - 2380) including also the absorption of several greenhouse gases 
(CO2, CH4, N2O) and CO in the IR. Another advantage is that the ground 
pixel size for the nadir viewing mode was significantly reduced to 30 x 60 
km (in a special mode even to 15 x 30 km). Especially for the observation of 
tropospheric trace gases this is very important because of the strong spatial 
gradients for many of these species.  Several additional space borne DOAS 
instruments are planned for future missions. Three instruments of a second 
generation (GOME-2) of GOME instruments scheduled planned for the 
EUMETSAT MetOp 1, 2, and 3 platforms (2005-2020), extending the GOME 
and SCIAMACHY atmospheric chemistry measurement series in the UV/VIS 
into the next two decades. In addition, the Ozone Monitoring Instrument 
(OMI) will be launched in 2004 and will further improve the spatial resolution 
with ground pixels of only 13x24km. The talk will present various examples of 
satellite derived trace gas distributions and illustrates their usefulness for the 
understanding of the complex system earth.

Air-sea CO2 fluxes in the Southern Ocean: natural and methodological vari-
abilities 
Metzl, N.  LBCM/IPSL, Université Pierre et Marie Curie, Paris, France 
metzl@moka.ccr.jussieu.fr
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Observing and understanding the seasonal, interannual and decadal variations 
of the oceanic carbon cycle is crucial to better estimate the global carbon 
budget and to validate coupled complex climate models. Regions, such as the 
North Atlantic or the North and Tropical Pacific, have been and still regularly 
sampled to obtain oceanic CO2 data and estimate variabilities of the air-sea 
CO2 fluxes. In the Southern Hemisphere, especially south of 40°S, the inter-
national strategy of such measurements is not yet accomplished. However, 
long-term monitoring of biogeochemistry in the Southern Ocean is highly 
recommanded because in this sector there are still very large uncertain-
ties attached to the present knowledge of global carbon budget. On the 
other hand, the Southern Ocean is recognized to be very sensitive to climate 
change in the context of futur anthropogenic forcing. This concerns many 
processes and feedback mechanisms, including thermodynamics, circulation, 
mixing and biogeochemistry, that could change the distribution of ocean CO2 
sources and sinks. This has to be observed as soon as possible and need to be 
understood in more details. In recent years, indirect methods, Atmospheric 
Inverse Models (AIMs, or top-down approach) and Biogeochemical Ocean 
Global Circulation Models (BOGCMs), have been developped to quantify the 
temporal variability of air-sea CO2 fluxes. However, in the Southern  Ocean 
the results are controversial: low CO2 sink but large interannual variabilities 
are estimated with the AIMs, whereas most of BOGCMs calculate a strong 
CO2 sink but low interannual variabilities. In order to understand these dif-
ferences, I’ll try to compare the indirect estimates with regional air-sea CO2 

fluxes based on oceanic observations (OISO cruises 1998-2004) conducted 
in the southern Indian Ocean, including during austral winter. The good news 
is that the AIMs approach appears comparable with the observations, offering 
some confidence for quantifying the present oceanic carbon budget and its 
variability, at least since 1980. The bad news is that BOGCMs, which are used 
for predicting climate change or understanding past climate, are not compa-
rable to observations. New research directions for testing and/or changing 
BOGCMs will be proposed. 

Ecosystem composition and CO2 flux variability
LeQuéré, C. Max-Planck-Institutfür Biogeochemie, Jena, Germany 
lequere@bgc-jena.mpg.de

Primary producers fix ~45 Pg of carbon every year. Roughly 10 of these 
Pg are exported from the surface to the intermediate and deep ocean by 
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the sinking flux of organic matter. Ocean biogeochemistry models reproduce 
roughly these two numbers. Models also reproduce the mean surface chloro-
phyll as observed by satellite, but fail to reproduce it’s year-to-year variability. 
An analysis of model results suggests that the representation of ecosystem 
processes is too tightly linked to physical transport in current model. We 
present early results from a Dynamic Green Ocean Model, which explic-
itly represents five Plankton Functional Types (PFTs) and parameterizes the 
exchange rates between PFTs and dissolved/particulate organic matter as a 
function of temperature. Model results suggests that a better representation 
of PFTs influences the variability in carbon fluxes, but more input and valida-
tion data (and data synthesis) are needed to better constrain these fluxes and 
to foresee how they may change in the future. 
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Iron as a Key Nutrient Regulating Primary Production and Nitrogen Fixa-
tion in the Ocean
La Roche, J. IFM-GEOMAR Leibniz-Institut für Meereswissenschaften, Kiel, 
Germany
jlaroche@ifm.uni-kiel.de

It is well established that the availability of dissolved iron plays an important 
role in controlling phytoplankton growth in the ocean. However, the impact 
of iron on phytoplankton groups and productivity varies with oceanic regions. 
Iron fertilization of HNLC regions promotes the growth of large diatoms and 
depletion of surface macronutrients. The high iron requirements of diazo-
trophs and their predominance in oceanic regions receiving high mineral dust 
deposition suggest that iron also limits oceanic nitrogen fixation. Extensive 
nutrient bioassay experiments in the tropical and subtropical Atlantic provide 
direct evidence supporting this hypothesis. Physiological and biochemical data 
indicate that diatoms and diazotrophs are most affected by iron limitation. A 
comparison of the genes involved in iron uptake and homeostasis in several 
marine phytoplankton species whose genome has been sequenced shows 
that iron uptake systems in diatoms have many similarities with other eu-
karyotic systems, and with yeast in particular. The response of diatoms to iron 
limitation includes non-specific responses, also observed with limitation by 
other nutrients, leading to down-regulation of the phytosynthetic apparatus 
and chlorosis. Responses more specific to iron limitation, include the substitu-
tion of flavodoxin for ferredoxin and the synthesis of high affinity iron up-
take systems. Subtraction libraries constructed for Fe-replete and Fe-limited 
Thalassiosira weissflogii, as well as gene expression studies using quantitative 
real-rime PCR indicate that the flavodoxin gene transcript is several orders 
of magnitude more abundant in iron limited cells of three diatoms. Transcripts 
of other genes, possibly involved in iron transport, are also enriched under 
iron-limitation. 

The Occurrence and Emission of DMS in the Ocean: A View Through Space 
and Time
Simó, R., Vallina, S., Vila, M. Institut de Ciéncies del Mar (CSIC), Barcelona, Catalonia, 
Spain
rsimo@icm.csic.es 

Seventeen years after CLAW’s suggestion that the production of DMS by 
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the marine microbiota and its emission to the atmosphere could exert a 
regulation effect on climate through affecting cloud albedo over the oceans, 
this hypothetical mechanism still stands as one of the most emblematic case 
studies of Earth System science. A large body of research has unveiled the 
complexity that underlies the ocean-atmosphere DMS cycle, involving e.g. 
biodiversity patterns, succession dynamics, organism acclimation, trophic 
interactions, chemosensory strategies, aqueous photochemistry, air-sea ex-
change, atmospheric chemistry and cloud microphysics. On the way toward 
finding feedback links between oceanic biosphere and climate, researchers 
are exploring the response of the plankton-DMS system to a number of 
physicochemical forcings that operate at different scales: from the individual 
organism sensing a change in the UV radiation dose as it moves up and down 
the water column, to the long-term shifts in planktonic communities due to 
eutrophication or warming. Perhaps the large-scale dynamics of DMS and its 
effects on climate can only be fully understood (i.e. predicted) by scaling up 
the physiological behaviour of the individual cell as it interacts with other cells 
and its ever-changing environment. Here I will travel through space to show 
how single-cell (or population) methods are revealing new major players in the 
DMS cycle, and how satellite-derived data allow us to assess the relationship 
between oceanic DMS and potential cloud condensation nuclei on a global 
scale. I will also travel through time to explore different modes of variability 
in the DMS cycle: diel (through day and night), annual (through seasons), and 
interdecadal (as projected into enhanced greenhouse conditions). 

Formation of Atmospheric Particles from Marine Biogenic Precursors: Can 
we Extrapolate from the Arctic to the World’s Oceans?
P. Matrai1, C. Leck, K. Bigg, E. Swietlicki, M. Tjernstrom, L. Tranvik and P. Wassmann 
1Bigelow Laboratory for Ocean Sciences, W. Boothbay Harbor, USA 
PMatrai@bigelow.org

During a long period of continuous observation (AOE-01) near 89°N, bio-
logical observations in seawater, microlayer and ice, helped understand the 
sources of organic particles, while meteorological and atmospheric measure-
ments documented processes affecting their injection into the air, the evolu-
tion of the particles produced, particle growth and dispersal and the extent 
to which long-range continental transport might contribute to the arctic 
boundary layer aerosol. Meteorological measurements showed a very stable 
air temperature (-1.5-0°C), RH ca. 100%, a high frequency of shallow clouds 
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(base at 50-150m) without the usual below-cloud haze, and visibility often 
exceeded 20 km. The air was usually well-mixed from the surface to 200m, 
where a temperature inversion facilitated mixing and inhibited exchange with 
the free troposphere. Cloud reflectivity should therefore have been more 
influenced by in situ CCN than any from distant sources. Very small particle 
formation indeed took place below clouds or in regions recently occupied 
by cloud or fog, rather than above clouds, as seen before. Phytoplankton 
were mostly flagellated forms, while meso-zooplankton biomass was mostly 
copepods. Primary and bacterial production was measurable and, like DMSP 
and DMS production, constrained to the ocean surface mixed layer. Virus-like 
particles were abundant in the leads surface microlayer and were enriched 
on days with small particle production. These small particles acted as centers 
for condensation of DMS oxidation products. Our new picture of the Arctic 
aerosol greatly expands the possibility of a climate feedback effect, since there 
is a much greater involvement of biological processes than with DMS alone. 

Coastal Connections and pCO2, N2O and DMS levels in the North Indian 
Ocean
Kumar, M, D.  National Institute of Oceanography, Goa, India 
dileep@darya.nio.org

The North Indian Ocean is one of the most important regions in the world 
for ocean-atmosphere interactions associated with monsoons. It is estimated 
that about 20% of both CO2 and sulphur (as dimethylsulphide) gases and 75% 
of N2O are loaded into the South Asian atmosphere from natural emissions 
from this Ocean. Inter-basin (Arabian Sea and Bay of Bengal) differences in 
intensity of biogeochemical processes lead to gradients in dissolved concen-
trations and sea-to-air fluxes of these gases. Differences in biogeochemistry 
between east and west basins are primarily driven by regular oscillations of 
the Inter Tropical Convergence Zone. Monsoons lead to strong continental 
connections in the North Indian Ocean with reference to material transports 
and coastal biogeochemical processes. Large suspended load facilitates rapid 
sinking of organic material while discharged fresh water strongly stratifies the 
surface layer restricting the exchange of gases. Gradients in river inputs there-
fore drive the differences in concentrations of these gases between east and 
west. Strong Southwest monsoon upwelling and surface stratification result 
in a brief buildup of biogenic gases and coastal anoxia along the west coast 
of India. It is thus important to focus on land-ocean boundary to study air-
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sea exchange of gases since coastal and marginal seas can disproportionately 
contribute to global biogeochemical fluxes. 

Aerosol in the Marine Boundary Layer: Chemical Physical and Meterologi-
cal Interactions
Ayers, G. CSIRO Atmospheric Research, Victoria, Australia
greg.ayers@csiro.au

Chemical and physical properties of the marine boundary layer aerosol at 
any point in space and time result from the integration of chemical, physical 
and meteorological processes that interact in complex ways. Time and space 
scales involved in these interactions vary from fast photochemical processes 
with characteristic times of seconds, up to seasonal, interannual and longer 
timescales over which the climate system adjusts to variability in global me-
teorological and oceanic phenomena.  In this talk we consider the manner in 
which the various time and space scales interact to produce variability in MBL 
aerosol properties. 
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Atmospheric Inputs the Oceans from the Continents - Sources, Magnitudes 
and Effects
Jickells, T. D. School of Environmental Sciences, University of East Anglia, Norwich, 
UK.
T.Jickells@uea.ac.uk 

Atmospheric emissions on land from natural and anthropogenic processes 
can reach the coastal seas and open oceans. The nature of the emission proc-
ess and subsequent atmospheric transformations profoundly influence the 
transport and deposition processes. In this talk I will focus on these issues of 
sources and transformations for some contaminants including lead as well as 
nutrients for marine systems such as fixed nitrogen and iron. The patterns of 
deposition to marine systems will be discussed along with the likely effects 
on marine biogeochemistry. Potential interactions between nutrients and also 
between nutrients and contaminants will be considered. Finally feedbacks 
from atmospheric deposition effects on marine biogeochemistry to climate 
and terrestrial systems will be discussed. 

Links Between Biogeochemistry and Ecosystems in Marine Environments 
Hall, J. NIWA, Hamilton, New Zealand
j.hall@niwa.cri.nz

Complex interactions between chemical factors such as concentration, dis-
tribution, and bioavailability of macronutrients and micronutrients that are 
required for life, and biological processes such as primary production, graz-
ing and predation that alter the form and distribution of chemical elements 
in the ocean system are critical to the structure of marine ecosystems. The 
inputs, losses, dynamics and chemical forms of micro- and macronutrients 
influence the autotrophic and heterotrophic organisms found in the ocean 
with subsequent non-linear impacts on metabolic rates and processes, popu-
lation dynamics, and food web and community structure. The bioavailability of 
macro- and micronutrients required for the functioning of specific enzymes 
and metabolic pathways may exert considerable control on the species 
composition of communities of marine organisms and functional metabolic 
pathways. Changes in microbial and phytoplankton activity due to changes in 
the concentrations, types and ratios of macro- and micronutrients can alter 
the composition, production, and subsequent degradation of organic mat-
ter. Through uptake, metabolic transformations, active and passive transport, 
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extracellular complexation and recycling, biological communities exert con-
siderable control on the oceanic abundance and distribution of macro- and 
micronutrients and other particle-reactive elements. Such transformations 
may themselves be influenced by factors internal to marine food webs, such 
as species composition, as well as external factors that may vary in time and 
space. Understanding marine biogeochemical cycles and ecosystems requires 
a significant increase in our understanding of the interactions between bio-
logical and geochemical processes. A series of key issues and examples will 
be presented.

Some Recent Progress in Measurement and Parameterization of Air-sea 
Gas Transfer
Fairall, C. NOAA Environmental Technology Laboratory, Boulder, USA
chris.fairall@noaa.gov

Air-sea fluxes of heat, momentum, moisture, and trace gases are critical com-
ponents of the Earth’s climate system. Carbon dioxide is the most prominent 
trace gas in this respect. Methane, ozone, DMS, etc., also contribute to the cli-
mate system and have further implications in ecosystems, pollution, and cloud 
dynamics. Direct measurements of air-sea energy and momentum fluxes in 
the last decades have led to substantial improvements in flux parameteriza-
tions with applications in numerical models and methods to estimate fluxes 
from bulk data. Research programs in climate, weather and air pollution have 
prompted the need for global air-sea flux estimates with ever increasing de-
mands for temporal and spatial resolution. Thus, methods to determine fluxes 
from global data and to constrain fluxes in GCM applications have become 
a major research focus. In the last decade major progress has been made in 
applying micrometeorological methods for direct measurement of sea-air gas 
fluxes from ships and buoys and a recent series of field campaigns has greatly 
reduced uncertainties in the gas transfer velocity for CO2. New fast sensor 
technologies are expected to fielded for DMS and ozone. Advances in physi-
cally based parameterizations of turbulent fluxes and the oceanic cool skin 
microlayer have led to much improved gas flux parameterizations capable 
of dealing with solubility, diffusivity, whitecap bubble enhancement and near-
surface chemical reactions. Efforts are now underway to develop methods for 
estimation of gas transfer velocities from satellite observations.
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Aerosols and Climate: The Cloud Connection 
Lohmann, U. Swiss Federal Institute of Technology, Zurich, Switzerland
Ulrike.Lohmann@dal.ca

Anthropogenic aerosols, such as sulfates and carbonaceous particles, exert 
an indirect climate effect by acting as cloud condensation nuclei and thereby 
affecting the initial cloud droplet number concentration, albedo, precipitation 
formation, and lifetime of warm clouds. These effects are very uncertain partly 
because our insufficient understanding of the effect of organic aerosols. Or-
ganic aerosols could increase the number of cloud droplets as compared to, 
for instance, ammonium sulfate if they decrease the surface tension. On the 
other hand, they may retard cloud formation because organics are generally 
less soluble than ammonium sulfate. Under different environments different 
effects may dominate. In this talk, I will present Lagrangian parcel model simu-
lations in order to understand the effect of organics as cloud condensation 
nuclei. The model studies are guided by data taken over the Atlantic Ocean as 
part of the Canadian SOLAS cruise in 2003 and by data taken over the Arctic 
Ocean as part of the Arctic Ocean Experiment in 1996. 

Variability of Export Production in the Sea: Symptoms, History, and Implica-
tions for Climate
Pedersen, T. Oceanography, Earth and Ocean Sciences, University of British Colum-
bia, Vancouver, Canada 
pedersen@eos.ubc.ca 

No abstract submitted (on its way in a few hours he says....)
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