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1. Key scientific SOLAS-relevant highlights/findings (you may include figures and
references)
Iron solubility in crustal and anthropogenic aerosols: The Eastern Mediterranean as a case study
Seguret et al., 2011
Study presents seawater dissolution experiments for aerosol samples simultaneously collected across the
Levantine Basin (LB, Eastern Mediterranean Sea), a marine system inﬂuenced by seasonal atmospheric
inputs. Two distinct populations exhibited contrasting kinetic proﬁles, those representative of strong
Saharan dust events which had variable iron release proﬁles with a maximum solubility of 0.94±1.48 % (1
s.d.) whereas those which had a relatively greater anthropogenic inﬂuence had consistent proﬁles (fast
release, ≤ 2h,of dissolved iron in seawater followed by removal) with a maximum solubility of 11.5±9.3 % (1
s.d.). First estimates of atmospheric ﬂuxes of soluble iron a represented, ranging from 8.64±10.76 mgm −2y−1
for the Northern LB to 6.48±7.78 mgm −2y−1 for the Southern LB. Estimates of Fe ﬂuxes to oceanic basins are
important for constraining the global iron budget, and dust dissolution kinetic proﬁles provide information
on the mechanisms involved during the release of aerosol Fe in seawater post atmospheric deposition.
Kinetic dissolution proﬁles of the two aerosol populations
All anthropogenically inﬂuenced aerosols showed similar dissolution proﬁles (Fig.1.a) with the maximum
dFe concentration occurring after 2h of contact with seawater, followed by a fast decrease. The mean
maximum solubility for these aerosols was 11.5±9.3 %. The decrease in solubility after 2h may be a result of
(i) re-adsorption onto the aerosol particles on the ﬁlter (not the ﬁlter itself as no adsorption was
apparent while equilibrating the blank ﬁlter in seawater) and/or
(ii) conversion of dissolved Fe to particulate species and/or organic complexes.
The mean seawater concentrations of released dissolved Fe for each of the equilibration periods (2, 4 and 8
h) were 11.5±9.3 nM; 4.0±3.5nM; 2.9±3.4 nM, respectively. After 8h, four aerosol samples had dFe
concentrations > 2.0 nM. This indicates either (i) equilibrium between dissolved and particulate Fe was not
reached after 8h or (ii) equilibrium may have been reached but soluble organic material had also been
released, stabilizing higher dFe concentrations. For three of these four aerosol samples, dFe concentrations
were not signiﬁcantly different after 4 and 8h of dissolution, suggesting that equilibrium had been reached
and hence the release of soluble organic matter played an important role.

Figure 1. Percent solubility of iron
during dissolutions of
a) anthropogenically inﬂuenced
samples (n=8) and
b) crustally derived samples (n=7)
from the three sites overtime (h).
ER= Erdemli,
HE= Heraklion,
TS= Tel-Shikmona
with the corresponding sampling
dates (day/month) in 2007.
Black bars= 2h,
Gray bars= 4h and
White bars= 8h.
Error bars= ±1 s.d.

The changes in solubility of crustal aerosol samples with time of seawater equilibration are plotted in
Fig.1.b. The overall mean maximum solubility was 0.94±1.48 % for all the samples considered and the
maximum was reached at different equilibration times. In contrast to the anthropogenic aerosols, different
kinetic trends were observed;
(i) a maximum solubility reached within 2–4 h followed by a decrease,
(ii) an increase in solubility without the attainment of equilibrium during the 8 h study period, and
(iii) no change insolubility with time.
These differences illustrate the contrasting behavior of aerosols from different sources due to their
chemical composition and atmospheric aging processes.

Dry atmospheric ﬂuxes of seawater soluble iron over the Levantine Basin
The calculated soluble iron ﬂuxes for the two Levantine sub-basins were 8.79±10.23 mgm−2y−1 for the NLB
and 9.01±9.94 mgm−2y−1 for the SLB. Having calculated the depositional ﬂuxes it is then possible to calculate
the atmospheric inputs across the Northern and Southern Basins, assuming the surface areas are 111,000
and 436,000 km2 respectively (Ludwing and Maybeck,2003). The soluble iron inputs for the two basins
ranged from 960±1100 ty−1 for NLB to 3900±4300 ty−1 for SLB. The NLB had lower inputs of soluble iron
compared with the SLB, mainly as a result of the larger deﬁned surface area of the SLB. Such a difference
between the two basins has also been observed by Koçak et al. (2005).

2. Activities/main accomplishments (research projects, cruises, special events, workshops, remote

sensing used, model and data intercomparisons etc)
IMS METU is granted an infrastructure project by the state funding agency to establish the Center for
Marine Ecosystems and Climate Research (CMECLIM). CMECLIM aims to develop and to test analysis
systems for the operational synoptic description of the environmental status of the Mediterrenean,
Marrmara and Black Sea coastal waters. ECOCLIM aims to provide knowledge tools that can help authorities
and other stakeholders to manage routine tasks, emergency situations and evaluate trends. Within the
framework of CMECLIM a new atmospheric sampling site with a tower will be established on the Black Sea
coast.
3. Human dimensions (outreach, capacity building, public engagement etc)
Marine Ecosystem Evolution in a Changing Environment (MEECE) Summer School 7-14 September 2011,
Ankara, METU campus
Venue: Functioning and Evolution of marine ecosystems
The main objective of this course was to advance the scientific knowledge in a group of young people, with
a marine sciences academic background. More specifically, the aims of the summer school are to help the
students to:


Understand the mechanisms, functioning and evolution of marine Ecosystems



Assess the state of these ecosystems by taking into account their unique environmental drivers and
pressures from natural and anthropogenic sources



Learn innovative ways of integrating predictive models that resolve global change driver, changes
in ocean circulation, climate, ocean acidification, pollution, over fishing and alien invasive species
into available circulation-biogeochemical models.



Address non linear combinations of driver impacts in a dynamic environment by using numerical
simulation models which include dynamic feedbacks.



Learn what is ecosystem-based approach to management?
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5. International interactions and collaborations (including contributions to international assessments
such as the IPCC, links with observation communities etc)
IMS- METU collaborates with Barak Herut (group leader), Ilana Berma-Frank, Michael Krom, Travis Meador,
Christos Panagiotopoulos, Eyal Rahav and Nikolaos Mihalopoulos in the framework of mesocosm
experiment BioDustMix (MESOAQUA, EC contract no: 228224).

6. Goals, priorities and plans for future activities/events
IMS-METU group is planning to improve laboratory infrastructures and obtain new instruments. The first
year’s motto is to have a Central Laboratory and instruments such as moored profiler, profiling floats,
gliders and ion chromatography.
7. Other comments

