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Evaluation of modeling results 
vs. observations (Hg0)

Analysis of model uncertainties

Possible bias of simulated Hg deposition due 
to uncertainties of (a) emissions speciation and 
(b) dry deposition 

(a) Underestimated Hg transport from 
industrial to remote regions (b) Incorrect 
balance between Hg dry and wet deposition
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1 32 SCALE winter cruise 22 in Southern OceanHydrothermal contribution to the oceanic Hg 
inventory

Fani Maoré submarine volcano

Hg dynamics in the NW Mediterranean

Sources of 
Hg in the 
deep ocean - 
the East 
Pacific Rise

Mercury Bioaccumulation study north of 
Svalbard

Water column
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Fish
(THg, MeHg)

Hg0 = elemental mercury
HgII = inorganic divalent mercury
MMHg = MonomenthyImercury
MeHg = MMHg + DMHg
THg = MeHg + HgII + Hg0

Biomagnification

5 Interaction of Hg with living particles

Hg accumulation pathways in a model 
marine microalga: Hg sorption, uptake 
and partition kinetics 

Influence of 
the different 
composition of 
DOM over the 
bioavailability 
of MMHg

Role of 
phycosphere 
in Hg 
speciation
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Air monitoring:
passive vs. active 

sampling

Passive samplers: 
sampling rate not well 

defined

solar-powered sampling: 
simple and cost-effective

solution

MerB (Organomercuriallyase) 
acts as a recognition molecule 
for Methylmercury 

Bacterial cell/ Purified 
protein Surface enhanced 

Raman sensor

Nano biosensor for MeHg (Methylmercury)
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To what degree does the terrestrial compartment act as a source or sink for 
Hg to the atmosphere and aquatic systems, respectively, and ultimately 

contribute to the risks within the marine food webs?

More info:  www.gmos-train.eu

Contact:  milena.horvat@ijs.si

Role of canopy in 
terrestrial Hg pools and 
inter-compartmental 
exchanges

Methylation and 
remobilization of Hg from 
thawing permafrost 
landscapes 

Methodological influence on Hg 
isotope signatures within canopy
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Capturing MeHg using 
MerB from environmental 
water samples

Surface enhanced 
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Simulations of Hg Global Dispersion 
and Model Uncertainties

Bioreceptor Transducer Signal output

Sampling Analysis

Quantifying
 uncertainty

Solar powered active sampler

Assuring 
metrological
traceability

Estimation of 
Uncertainty of

Measurement results

Functionalized 
nanoparticle

30 % scavening

70 % dilution
Seawater: 
THg 1 pmol L-1

Vent Fluid: 
THg 4966 pmol L-1

0

1.5O

1

2

4

3

tHg [pM]

-116 -108-110-112
Longitude [deg. E]

-114

1

0.5

0.0
0

1000

2000

3000

4000

MMHg DMHg THg

0.5 1.0 1.5
Hg (pM)

Preconcentration step:

Measurement step: 

Losses of  GOM:
CEM: up to 20%

Denuder: up to 50%

Improved  
measurement 
uncertainties

Under-estimation 
of Hg (II) in air 

• Cation exchange 
membranes (CEM)

• Denuders
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7 Lab experiments

Methylcobalamin

C cycle, C source

Bacteria 
BerOc1

Isotopic fringerprints of the 
processes of formation and 
degredation of NMHg in Aquatic media
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Gaseous Elemental 
Mercury 1-2 ng/m3

Oxidation
Gaseous Oxydized 
Mercury 10-100 pg/m3

Particulate Bound 
Mercury 1-10 pg/m3 ?
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Heterogenous/
Multiphase chemistry

Surface chemistry

hν

Gas phase chemistry
OH(g), O3(g), Br (g), Cl(g), I(g)

SO4
2-

(aq)

Cl-(aq)

NO3
-
(aq)

NH4
+

(aq)

Br(aq)I(aq)

Organics

HgI
(s), HgII

(s)

Hg0
(s)

HgI
(s)

HgII
(s)

Hg0
(s)

Desorption

Adsorption
?

?

Traceable calibration 
using non-thermal 
plasma oxidation Hg(0) (NTP)
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