
Our quarterly newsletter is for clients, research 
partners and others who are interested in the 
Cluster's research. To subscribe, please email 
Shannon.Hawkins@uts.edu.au or follow us on 
Facebook and Twitter.

Welcome to the February edition of the Coastal 
Carbon Cluster news. 

The Cluster is now in its last year of operation and 
things are progressing at a cracking pace. The 
Fourth Milestone report has been compiled and 
approved and all Workpackages are on track to meet 
our deliverables. 

The Cluster also held its 2nd Annual Meeting in 
Moreton Bay on North Stradbroke Island in early 
December. It was a great success, with more than 
40 people from across Australia attending. This 
meeting focussed on cross-workpackage and cross-
institution collaboration and engagement, and many 
opportunities for collaboration arose. It also allowed 
for face-to-face meetings of the CCC Management 
Committee and the data custodians from all the 
Workpackages. 

This meeting saw the sad departure of Carlos Duarte, 
our intrepid co-leader. Carlos is moving on to an 
exciting new position in Saudi Arabia and, as such, 
has resigned his Co-Leadership of the Cluster and 
his leadership of Workpackage 1. We wish Carlos 
all the best into the future. Catherine Lovelock will 
take over Carlos' position as Workpackage 1 Leader 
and Gary Kendrick will assume UWA leadership 
responsibilities. 

The Cluster thanks all attendees to our 2nd Annual 
meeting and wishes all members a successful final 
year of the Coastal Carbon Cluster.

Workpackage 1 — Carbon 
sequestration, stoichiometry and 
stores potential of representative 
Australian coastal ecosystems
In November 2014, UWA held a 2 day workshop with 
WP1 participants at the Oceans Institute to discuss 
CO2 emissions associated with degradation of blue 

carbon habitats and 
possible enhanced CO2 
sequestration associated 
with restoration of these 
habitats. The workshop 
focussed on an analysis of the 
uncertainties around CO2 
emissions with degradation 
of blue carbon habitat. We 
looked at the emerging 
evidence for sediment 
carbon losses, examining a 
range of case studies. We 
identified where the greatest 
risks for CO2 emission might 
occur and developed a risk 
analysis framework. We also 
identified that the final fate of lost 
sediment carbon, whether redeposited or 
remineralized to CO2 was dependent on a wide 
range of environmental factors which we worked to 
summarize in order to reduce uncertainties and to 
focus future work. 

The outputs of the workshop will be a manuscript 
that is currently in preparation (lead author Catherine 
Lovelock).

Workpackage 2 — Benthic 
community metabolism and 
benthic–pelagic coupling 
Early 2015 has been an active cyclone season for 
north-eastern Australia and WP2 researchers have 
been busy assessing the impact of these storms on 
the coastal carbon cycle. Rapid sensor deployment 
prior to cyclone Marcia captured the spike in 
riverine CO2 as the Fitzroy River rose to flood level at 
Rockhampton. Auxiliary data from the CSIRO water 
quality trailer showed how this high CO2 was linked to 
the anoxic conditions that led to a fish kill shortly after 
the storm. Similar conditions were observed in the 
Logan River, where WP2 researchers tracked post-
storm floodwater plumes into southern Moreton Bay 
and collected water samples and sediment cores to 
examine the impact of flood-borne organic material 
on carbon stocks.
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1  Sampling anoxic conditions 
in Fitzroy River after Cyclone 
marcie

members Dr Christian Sanders and Prof. Isaac 
Santos and is available for collaborative research.

Workpackage 3 — Pelagic 
community metabolism in 
Australian coastal waters
Further primary production (PP) data has been 
gathered and checked with corresponding 
collaborators for quality assurance. Thanks to Miles 
Furnas for his contribution and rapid responses to 
our queries. 

Following meetings with the workpackage data 
curators and Jonathan Hodge, our WP3 Australian 
PP metadata is being developed for the primary 
production and related parameters (sampling time, 
date,depth, atitude, longitude and corresponding 
CTD/ Chl-a/ nutrients) from past voyages undertaken 
in Australian marine waters. 

Furthermore, we have almost a full year of primary 
production (PP) measurements made monthly at 
Port Hacking (IMOS National Reference Station, 
located off the coast of NSW) which started in 
April 2014 (field pictures are available from https://
picasaweb.google.com/100782352692095857158/
PortHackingSampling ). Marco Alvarez (UTS 
student), Virginie van Dongen-Vogels and Martina 
Doblin are now working on the data to construct 
the first PP time series collected in Australian shelf 
waters. Database publication:

The P vs E (photosynthesis vs irradiance) dataset 
for the SS2010_v09 voyage has been submitted to 
Pangaea and is now available for research with a 
DOI for citation and reference. 

van Dongen-Vogels, Virginie; Everett, Jason D; 
Doblin, Martina A (2015): Phytoplankton production, 
photosynthetic (P vs E) parameters, and particulate 
organic carbon and nitrogen within distinct water 
masses of eastern Australian coastal and shelf 
waters between 29 °S and 36 °S during spring 2010. 
University of Technology, Sydney, doi:10.1594/
PANGAEA.843554

International collaboration:

The photosynthesis-irradiance data contributed 
by WP3 from the Southern Ocean and the Tasman 
Sea will be included in a global database that is 
currently being compiled as part of the MArine 
primary Production: model Parameters from Space 
(MAPPS) project launched by the European Space 
Agency (ESA). The project is a collaborative effort 
between the Plymouth Marine Laboratory (Shubha 
Sathyendranath, Trevor Platt, Thomas Jackson), 
the University of Oxford (Heather Bouman), the 
Joint Research Centre Ispra (Frédéric Mélin) and 
international data contributors from Argentina, 
Australia, Canada, Iceland, Norway, the United 
Kingdom and the United States. 

WP2 has utilized several collaborations to expand 
sampling coverage during the consecutive and 
sometimes simultaneous extreme events of early 
2015. Researchers and staff from South Cape York 
Catchments have provided river water samples 
after a major fire and during two floods in eastern 
Cape York. Ongoing collaboration between UTS 
and CSIRO researchers is focussed on mapping 
carbon that was mobilized from terrestrial and marine 
sediments during Cyclone Nathan. Discrete samples 
collected through these partnerships are currently 
being analysed at CSIRO and UTS to examine event-
driven changes in the quantity and source of carbon 
in coastal waters. 

SCU’s National Marine Science Centre in Coffs 
Harbour (NSW) recently set up a cutting edge 
gamma spectrometry facility funded with an ARC 
LIEF grant. The instruments will be used primarily 
to date sediment cores using the 210Pb method 
and quantify carbon burial rates in a number of 
coastal ecosystems. The facility is made up of four 
gamma detectors and is the first in Australia to 
benefit from Standard Electrode Germanium (SEGe) 
coaxial gamma detectors with high efficiencies. 
These gamma detectors are capable of confidently 
dating sediment cores up to about 100 years before 
the present. This time frame is often ideal to form 

geochronolgies from the start of anthropogenic 
sea level rise and calculate fluxes of 

carbon, nutrients, metals and 
other pollutants. This facility 

is also outfitted to do 
sediment preparation 

work. The new 
gamma facility 

is being co-
managed 

by CCC 



This global in situ database will be used to evaluate existing methods (province-based, temperature-and light-based, phytoplankton-functional-
type-based and nearest-neighbour methods) for recovery of the photosynthesis-irradiance parameters from remotely-sensed data. Algorithm 
performance will be assessed on a global basis and within selected regions (e.g. Southern Ocean).  The overall aim of the project is to generate 
robust, global, satellite-derived fields of the photosynthesis parameters, which are not currently available, and establish uncertainties in the 
calculation of primary production using remotely-sensed data.National collaboration:

Barbara Robson is also using the P vs E (14C – 1 hour incubation – derived PP) database which is contributing to the parameter library explorer 
available online (http://parameterlibrary.shinyapps.io/distributionexplorer). This dataset will further contribute to the evidence-based parameter 
priors for aquatic ecosystem modeling.

Time series of temperature, salinity, density (Sigma-t), chlorophyll-a fluorescence from 
January 2014 to January 2015 and primary productivity from April 2014 to Jan 2015 at Port 
Hacking, NSW. Plot: V. van Dongen-Vogels.
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Workpackage 4 — Scaling up to 
regional inventories and data 
assimilation, and parameter and 
model uncertainties
Workpackage 4 (Stuart Phinn, Robert Canto) 
and Workpackage 1 (Oscar Serrano and Trisha 
Atwood) are building on plans established 
at our whole of cluster meeting in December 
in the estimating and mapping of Australia’s 
coastal carbon (in seagrass, saltmarsh and 
mangrove) stocks  at national, regional and 
local scales. Estimates are comprised of 
carbon from above ground biomass, below 
ground biomass and soil. The estimates will 
incorporate spatial variability at regional to 
local levels, in terms of the area and dynamics 
of each habitat (seagrass, saltmarsh and 
mangrove). Essential to the estimates are data 
on: (1) carbon stocks and accumulation rates 
for particular habitat and species/ species 
assemblage and particular region(s) or local 
area (s); and (2) habitat area. Requests for 
datasets from individuals across workpackages 
have been sent out as part of this work. For 
those that may have data that can be used 
but has not received requests please contact 
Robert Canto (r.canto@uq.edu.au) or any of 
the WP4 and WP1 people mentioned above. 
The results of the carbon estimation will be 
presented at AMSA 2015 conference this 
coming July.

Photos courtesy of Peter Macreadie, Peter 
Ralph, Virginie van Dongen-Vogels and Joey 
Crosswell
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The CSIRO Flagship Collaboration Fund facillitates involvement of the wider Australian research community in addressing the nation's most significant 
challenges and opportunities. Flagship Clusters are three-year partnerships between Flagships, universities and other public research agencies.
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