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Chamber measurements of air-ice CO2 exchange at a field experiment near
Kapisilit, Greenland, carried out by researchers from the Alfred Wenger
Institute. (Photo credit: Bjarne Jensen, Aarhus University)

Mid-Term Strategy Science
Previously publicised in SOLASnews Issue 11, the SOLAS ‘Mid-Term Strategy’
is in progress and this newsletter comprises updates and scientific articles
relating to five of the Mid-Term Strategy themes: ‘Sea ice biogeochemistry
and interactions with the atmosphere’; ‘Ocean- derived aerosols: production,
evolution and impact’; ‘Atmospheric control of nutrient cycling and production
in the surface ocean’; ‘Ship plumes: impacts on atmospheric chemistry, climate
and nutrient supply to the oceans’ and ‘Air-sea gas fluxes at Eastern boundary
upwelling and Oxygen Minimum Zone (OMZ) systems'.
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Mid-Term Strategy

• At the ASLO conference in Puerto-Rico, 13-18 February 2011, a ‘SOLAS’
session was devoted to the theme (see Special Report).

• During the GEOTRACES Mediterranean Planning Workshop, 6-8 October
2010, Nice, France, the SOLAS-GEOTRACES cooperation in the
Mediterranean Sea was enhanced where links exist in particular within
atmospheric deposition studies.

• A related French SOLAS-IGAC meeting, ‘Chemistry, transport and
biogeochemistry feedback: frontiers in chemistry, physics and biology’,
took place from 29-30 June 2010 in Paris, France.

• A session on ’Atmospheric deposition impacts on biogeochemical cycling in
the surface ocean: natural and anthropogenic disturbance’ has been proposed
to the ‘Planet under Pressure’ conference in London, 26-29 March 2012.

• The theme will also be largely covered in a planned publication
‘Ocean-Atmosphere Interactions of Gases and Particles’ which will mark the
end of COST Action 735 next year.

Background
Emissions of gases (mainly NOx and SO2) and particles from ocean-going ships
have major impacts on photochemistry in the marine boundary layer and cloud
properties; are potentially important for the deposition of nutrients to the
ocean. Throughout large regions of the ocean, ship emissions dominate the
natural sulphur emissions, largely of DMS, and therefore have to be considered
in estimates of climate forcing by sulphate aerosols which are also directly
released from ships. Ship emissions are important sources of nitrogen and the
input of nitrogen into marine ecosystems might affect marine productivity.
Furthermore the fluxes of carbonaceous aerosol particles as well as
hydrocarbons are also significant. The effects on atmospheric photochemistry
include the production of ozone in regions that are usually sinks for ozone and
the pollution-induced release of reactive chlorine from sea salt, which has a
lifetime of several days (due to multiphase cycling), so that it is significantly
longer than the lifetime of the ship plume itself. Ship traffic has increased
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Background
Near-future climate change is predicted to have its strongest impact in polar
regions due to direct changes in the surface area of polar oceans and ice
sheets and to subsequent feedback processes. Observed reductions in sea-ice
cover appear to be occurring faster than predicted by current model forecasts.
Currently, global models include the seasonal wax and wane of sea ice, but
restrict associated properties to only a few physical features. Emerging views
indicate, however, that sea ice itself plays an important role in the
biogeochemical cycling and exchange of climate relevant compounds. Relevant
examples of such processes are:
• The impact of biology on climate-relevant gases such as CO2, DMS, N2O,

halocarbons, etc.
• The impact of biology on ice structure: porosity, energy absorption
• Strong precipitation and dissolution processes of CO2 in brines
• Optical properties of sea ice and associated photochemical processes
• The release of macro and trace nutrients (N, P, Fe) for surrounding waters

during ice melt

Apart from the need for a better understanding of the biogeochemical cycles
in sea ice for future climate models, this is also important for unravelling
palaeoclimatology. Sea-ice extent is an important indicator for past climate.
Proxies in Antarctic ice cores, such as methane sulphonic acid and ikaite
crystals, are used to reconstruct regional sea-ice extent. Combining knowledge
on sea-ice related processes involved in the formation of both compounds with
data analyses from firn, will improve our understanding of palaeoclimate.

Proposed Developments
• To link with and build upon on several ongoing studies and initiatives such as

the CFL (Circumpolar Flaw Lead System Study), SIPEX (Sea Ice Physics and
Ecosystem Experiment), SIMBA (Sea Ice Mass Balance in Antarctica),
PolarCat, ArcticNe and several relevant iLEAPS-recognised projects

• To follow-up on the EU project DAMOCLES (Developing Arctic Modeling and
Observing Capabilities for Long-term Environmental Studies).
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Progress
In 2010/11, the SOLAS-related sea-ice biogeochemistry community has
grown to over 50 interested scientists from 15 countries. Ties with the OASIS
community have been strengthened and a first exploratory workshop was held
in Amsterdam, April 2011, under the auspices of the European COST Action
735. The workshop was attended by a significant cross-section of the sea-ice
biogeochemical community (see COST Action 735 meeting report).
The specific outcomes of the workshop were:
• A proposal for a SCOR working group on 'Biogeochemical Exchange

Processes at the Sea-Ice Interfaces (BEPSII)'
(contact Jacqueline Stefels: j.stefels@rug.nl)

• A commitment to compile a review on the current state-of-the-art of
methodologies for sea-ice biogeochemical studies. Input from the global
community will be solicited for the paper
(contact Lisa Miller: lisa.miller@dfo-mpo.gc.ca).

• A commitment to write a white paper in collaboration with the
OASIS community.

• An effort will be made to find additional funding for network support.

For those interested: A special issue of Deep-Sea Research on sea-ice studies in
the Antarctic during IPY has been published: Worby et al., (eds.) Antarctic Sea
Ice Zone research during the International Polar Year 2007-2009.Deep-Sea
Research II 58:9-10.

If you are interested in taking part and/or contribute to one of the themes,
please contact the co-ordinator or the SOLAS IPO.
For more information, visit http://www.solas-int.org/mts
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SOLAS data integration

SOLAS Project Integrator’s
appeal for data
“The SOLAS aerosol/rain database has
finally been launched, and this was
possible because of generous
contributions made by scientists from
the SOLAS community. This database
consists of aerosol (trace metals,
nitrate, phosphate, MSA, nss-SO4 etc)
and rain (e.g. major ions, trace metals)
data collected exclusively from ‘ship
cruises’. The files containing aerosol
and rain data are currently hosted by
BODC (British Oceanographic Data
Centre), and are available (in tabular
form due to the limited number of
files) for open access from

http://www.bodc.ac.uk/solas_integration
/implementation_products/group1/aerosol_rain/.

My intention is to improve on the quantity of these datasets by collating as
much aerosol/rain data, exclusively from ‘ship cruises’, as possible and making
them available to the scientific community. Therefore, it is my sincere request
that all scientists kindly contribute their aerosol/rain data towards this database
and help foster SOLAS scientific objectives. If you have any questions/
recommendations about the SOLAS aerosol/rain database or if wish to
contribute your data, then please do not hesitate to contact me.”

Shital Roheker 
SOLAS Project Integrator
(Contact: s.rohekar@uea.ac.uk)
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Announcements

‘Ocean Acidification’ textbook
Edited by Jean-Pierre Gattuso and Lina Hansson  
344 pages 75 illustrations 246×189 mm
Publication date: September 2011

About this book

Synthesizes the findings of recent national and 
international research efforts, including those of 
EPOCA (European Project on Ocean Acidification), 
set in a broader global context.

Reviews our current knowledge of the chemical, 
biological, biogeochemical, and societal implications of 
ocean acidification, with a particular emphasis on its impact on 
marine organisms and ecosystems.

Assesses the uncertainties, risks, and thresholds related to ocean 
acidification at molecular, cellular, organismal, local, and global scales.

http://ukcatalogue.oup.com/product/9780199591091.do#
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Surface Ocean - Lower Atmosphere

Processes Textbook
The focus of Surface Ocean-Lower Atmosphere
Processes is biogeochemical interactions between
the surface ocean and the lower atmosphere.
Lectures from the 2007 Summer School have been
developed into a textbook ‘Surface Ocean - Lower
Atmosphere Processes’ (SOLAP). The textbook is
designed to provide graduate students,
postdoctoral fellows and researchers from a wide
range of academic backgrounds with a basis for
understanding the nature of ocean-atmosphere
interactions and the current research issues in this area. The book is
published by AGU and edited by Corinne Le Quéré and Eric Saltzman.

To find out more about this textbook and the SOLAS summer
school visit www.solas-int.org/summerschool/textbook.htm
To order your copy visit www.agu.org/pubs/books
Reference: 
Corinne Le Quéré and Eric S. Saltzman, Surface Ocean- Lower Atmosphere
Processes, 2009, Geophysical Monograph Series, Volume 187, 350 pp.,
hardbound, ISBN 978-0-87590-477-1, AGU Code GM1874771

Planet Under Pressure 2012
A major international conference to provide
scientific leadership towards the 2012 UN
Conference on Sustainable Development - Rio+20;
organised by the global-change research

programmes of the International Council for Science (IGBP, DIVERSITAS, IHDP
and WCRP) and the Earth System Science Partnership.

www.planetunderpressure2012.net

CALL FOR PAPERS  Deadline for abstracts: 19 August 2011
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SOLAS Open Science Conference 2012

Present your science 
at the SOLAS Open Science
Conference 2012
7 – 10 May 2012, Washington State, USA
We are proud to announce the plenary session themes for next year’s
SOLAS Open Science Conference:
• Sea-ice biogeochemistry and interactions with the atmosphere*
• Ocean-derived aerosols: production, evolution and impacts*
• Atmospheric control of nutrient cycling and production in the surface

ocean (incl. dry/wet deposition and ship plumes)*
• Air-sea gas fluxes at Eastern boundary upwelling and Oxygen

Minimum Zone (OMZ) systems*
• SOLAS and the future ocean
• Long-lived greenhouse gases: sea-air exchange and impact 

(incl. ocean acidification)*
• Physics of air-sea exchange*
• Emerging Issues

Invited speakers have been identified and will be contacted shortly.
However like never before, we are opening the floor to the whole
SOLAS community to present your science orally at a plenary
session. We have eight talk slots of 20 minutes available within five of
the aforementioned themes (* themes with available slot).

How do I apply to give a talk?
Registration has opened and you are invited to submit a poster
abstract.  As part of the submittal procedure, you are given the
opportunity to express your interest in giving a talk instead of
presenting a poster. 

Further announcements will be made via the SOLAS 
e-bulletin and website news pages. If you wish to subscribe to the
SOLAS e-bulletin and newsletter, please visit http://www.solas-
int.org/news/newsletter/subscribe.html

www.solas-int.org/osc2012
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