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This Special Issue of Biogeochemistry contains a

selection of papers presented at the 5th International

Symposium on Biological and Environmental Chem-

istry of DMS(P) and Related Compounds, organized

at the National Institute of Oceanography (NIO) in

Goa, India, 19–22 October 2010. This symposium is

one of a series that started in 1995 in Mobile, USA

(Kiene et al. 1996). These symposia have greatly

stimulated the exchange of research results and ideas,

in an open and collaborative atmosphere across the

interdisciplinary community that investigates the

biogeochemical processes underlying the production

of the climate-cooling gas dimethyl sulfide (DMS).

Since the first symposium in 1995 (Kiene et al. 1996),

we have met roughly once every 4 years: in Gronin-

gen, The Netherlands in 1999 (Stefels et al. 2000);

Rimouski, Canada in 2002 (Levasseur 2004) and

Norwich, UK in 2006 (Malin 2007). The date for the

6th symposium, which will be held in Barcelona,

Spain, will be announced soon.

Two major publications in the 80s stimulated the

work of this truly international DMS research com-

munity. Shaw (1983) was the first to propose a link

between ocean biota and Earth’s radiation budget

through the emission of DMS. The CLAW hypothesis

(Charlson et al. 1987) extended this concept by

proposing a feedback between Earth’s temperature
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and DMS production. Since these publications,

many marine biologists, chemists and physicists have

worked together to try to understand the complex

ecosystem pathways and the various controls that

constrain the production and emission of DMS. This

has resulted in many important discoveries, some of

which extend beyond the topic of DMS emission per

se, but the major question of whether and how the

feedback upon global climate change operates is still

to be answered.

The papers presented in this Special Issue cover all

aspects of DMS marine production, from its physio-

logical role in microalgae to global emissions and

climate. Several of them focus on the response of algae

and bacteria to abiotic stresses which are expected to

change in the near future. Contrary to what is expected

when a global ocean thermostat is active, increased

temperature or CO2 concentrations do not always

result in increased DMS or DMSP production (Ker-

rison et al., McLennon & DiTullio, Jones & Fisher).

The study by Shenoy et al. illustrates the potential for

high DMS emissions associated with seasonally

anoxic waters off the coast of Goa. This could be an

important area for future work given that anoxic zones

are increasing across the world. The work by Ruiz-

Gonzalez et al. shows that the effects of sunlight, and

particularly UV radiation, on the assimilation of

DMSP by polar bacterioplankton vary among taxo-

nomic groups. Salinity appears to have a regulatory

role in the emissions of DMS, methanethiol and N2O

from estuarine sediments (Magalhães et al.).

The lack of unifying principles within or between

microbial taxonomic groups involved in the marine

S-cycle is amongst the most difficult problems to

tackle. The contribution of algae to DMSP production

and cleavage into DMS is highly heterogeneous even

within specific taxonomic groups (Caruana et al.). The

burst in use of molecular biology tools in microbial

ecology has also reached the DMS(P) research field,

and has opened fascinating and complex research

paths we are only just beginning to walk. These

techniques, either alone or combined with measure-

ments of metabolic transformations, have revealed

that multiple DMS producing enzymes can coexist

within a single bacterial species (Todd et al.), have

allowed the identification of bacterial DMSP trans-

porters (Johnston et al.) and have shown how the

associations between bacteria and algae can affect

DMSP and DMS turnover (Hatton et al.).

A major achievement in DMS research was

the initiation of a global DMS database (Kettle et al.

1999; http://saga.pmel.noaa.gov/dms/), which pro-

vides modellers with the means to include DMS in

global ocean models. In its turn, new models have

revealed quantitative and qualitative knowledge gaps,

stimulating further targeted research. This was

reflected in the Goa Symposium with emphasis on new

instrumentation that allows continuous underway

measurement of DMS. Currently several groups

around the world are doing such measurements and

deposit their data in the DMS database, which calls for

standardisation of methodology and calibration (Bell

et al.). A new and fast DMS sensor was presented for

DMS measurements in algal cultures with potential for

measurements in the field (Green et al.).

Now that modelling of the marine sulphur cycle is a

maturing topic, collaboration between modellers and

experimentalists has resulted in new and sometimes

contradicting insights. Previously it has been suggested

that the main parameter triggering high DMS concen-

trations in summer when chlorophyll-a is minimal, a

pattern often referred to as the DMS ‘‘summer paradox’’,

is increasing irradiance leading to light stress-induced

DMS release from phytoplankton cells. A re-examina-

tion of the newly expanded global DMS data and its

relationships with other parameters has confirmed the

positive correlation between surface seawater DMS

concentrations and solar radiation dose in the upper

mixed layers, whereas the correlation of DMS with

chlorophyll-a appears to be dependent on latitude (Lana

et al.). In support of this global analysis, a study

conducted at the scale of the Northwest Atlantic by

Lizotte et al. shows a clear difference between the

factors that correlate with the production of DMS (depth

of the upper mixed layer and solar radiation) and of its

algal precursor dimethylsulfoniopropionate (chloro-

phyll a, phytoplankton community structure and bacte-

rial activity). A meta-analysis of data for the North and

South Atlantic further confirms a major role for solar

irradiance, but indicates that adding a variable repre-

sentative of biological processes (such as primary

production rate) gives a better relationship with the

variance in DMS concentrations (Miles et al.). On the

other hand, the Belviso et al. study highlights the danger

of drawing generalizations regarding what determines

DMS distribution across the globe; they find different

results with three approaches (station, province and

model based) to studying the DMS summer paradox in
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oligotrophic regions. Belviso et al. and Polimene et al.

suggest that the ‘summer paradox’ can be explained

through two different dynamic processes: (1) the

succession of phytoplankton types in surface water

and (2) the spatial and seasonal variation in bacteria-

mediated DMSP(d) to DMS conversion, as a function of

nutrient limitation.

Aeolian delivery of soluble iron that exhibits

considerable spatio-temporal variability (Srinivas

et al.) can also influence DMS production in iron-

limited oceanic regions. Model simulations are able to

reproduce the effects of natural aeolian iron fertiliza-

tion on surface water plankton dynamics and mixed

layer DMS accumulation in the subarctic Pacific

(Steiner et al.). When ecological modelling techniques

used for describing species distributions are applied to

examine the relationship between surface seawater

DMS concentrations and various environmental data,

they highlight the major role of the mean sea ice extent

and surface nitrate concentrations in the Arctic Ocean

(Humphries et al.). Digging deeper into the complex-

ities of ecosystem responses, Lewis et al. used a

multitrophic plankton model to show how grazing

induced production of DMS can stabilize food-web

dynamics and promote the formation of phytoplankton

blooms in the ocean. This is a nice example of how

models can contribute to our understanding of com-

plex systems with multiple interactions that are

difficult to identify in nature.

This Symposium could not have been organised

without the support of the National Institute of Ocean-

ography (NIO, Dona Paula, Goa, India), the Council of

Scientific and Industrial Research, India, and the Indian

National Science Academy. The staff of the NIO did an

excellent job in hosting the 86 participants from 14

countries (Fig. 1). We are also indebted to all colleagues

from around the world who helped in reviewing the

manuscripts for this special issue.
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