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Mercury (Hg) Species in Seawater
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Limitation

e Low concentrations levels (fM)

Operationally defined “Species”

Differences in analytical approaches
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Mercury (Hg) Species in Seawater
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Discrepancy in the
Importance of
DMHg in MeHg pool

MeHg = MMHg << DMHg
(Cossa et al., 1994, 2009, 2017; Mason & Fitzgerald 1990; Jiskra et
al., 2021;)

MeHg = MMHg >> DMHg

(Horvath et al., 2003; Kotnik et al., 2007; Bowmann et al., 2015)
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Mercury (Hg) Species in Seawater

ICMGP 2024

Dissolved gaseous Hg (DGM)

- Hg(0)) DMHg g
e 2 Sl R ~, S [
: e
sl |9 Sl I3
3| & gl [2
x S g s

S
N Methylation bk
Ha(ll) 3 > | MMHg
™ Demethylation

Methylated Hg (MeHgQ)

"Paradigm" for MeHg

MeHg O,

-
’/

depth

03

How to explain
MeHg maxima in oxic
Marine Waters?

Methylation of Hg(ll)
by anaerobic
microorganisms
harvesting
hgcAB gene cluster (arks etal, 2013)
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Research Objective

Investigate the Potential for

Hg Species Transformations

in two Contrasting European
Coastal Seawaters
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Two Contrasting Coastal European Study Sites

10°W 5°w

0 Basen

\ e

Northeastern Atlantic (NE ATL)

e Mesotrophic System

* Riverine influence

« Station within Canyon

ICMGP 2024

Northwestern Mediterranean (NW MED)
» Oligotrophic System

« Warm Bottom Waters

* High Salinity
Goldschmidt 2023
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Materials & Methods

Trace Metal Clean Sampling

v

Ancillary Parameters

v

Hg Speciation Measurements

'

e.g. microbial community (16S rDNA)

THg, DGM, DMHg, MeHg, MMHg

e DARK and Natural Light
e Filtered Controls (0.2 um)

Incubation Experiments with enriched stable isotopic tracer:

4 depths per profile

,

Calculation of Transformation Rates

ICMGP 2024
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Want to learn more on
Incubation Experiments?

> Poster #93
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Environmental Conditions at Time of Sampling 07
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Freshwater influenced surface waters in NE ATL
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— Temperature (T;°C)
--  Salinity (S)

Oxygen (O,; umol kg™

- Fluoresence (F;a.u)

----- Beam Transmission ( B; %)
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Deep chlorophyll maxima (DCM) during time of sampling ¢

NE ATL NW MED
10 12 14 16 18 10 12 14 16 18
_—tt ——t—t——+—  —  Temperature (T;°C)
34 35 36 37 38 39 34 35 36 37 38 39 o
-------------------------------- --  Salinity (S)
130 170 210 250 130 170 210 250
0. 0. Oxygen (O,; pmol kg™)
100 100 A
200 200 -+
g 300 - 300 A
£ 400 - 400 A
o
3 500 500
600 - 600 1
700 700 7
i 800 -
800 -~ Fluoresence (F;a.u)
----- Beam Transmission ( B; %)
90 925 95 97.5 100 90 925 95 975 100
May 2022 May 2021

ICMGP 2024 W W W.MERCURYCAPETOWN.COM




OxIc marine waters
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Water depths chosen for incubation ex
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Ambient Hg Speciation
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Ambient Hg Speciation
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Ambient Hg Speciation
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Ambient Hg Speciation
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Ambient Hg Speciation

o MeHg,
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Ambient Hg Speciation 08

o MeHg’ Ambignt
- THg (pM) -+ DMHg (pM) <~ MMHg (pM) 0~ DGM (pM) Hg Species
Distribution
AQ SML _Hg(0)
L
0 BN AR 2 Siattbtb i [ < 1M Sttt iSRRI At ¥ AR AR i @ Sttt AR [ = MeHg
100 '_ Hg(I)
200 DCM
D —~
L e 300
2 = 09 min O,
= ® 500 -
zZ o
600
700 DW
[ 700 R (YRR TR, L ; - PO RIIO PR S -, ., SR WU, TSR SN ————1 SE: S o N ‘
E SML
0 .
100 ~
DCM
200 -+
— = i
= é 300 |
<| £ 400 A  mino,
L Q
Z 3 500 A
600
BW
700
800 - - _ i

ICMGP 2024 W W W.MERCURYCAPETOWN.COM




Depth (m)

106 m -

NE ATL

ICMGP 2024

Ambient
Hg Species
Distribution

SML

Hg(0)
MeHg

Hg(ll)

g

NW MED

Ambient
Hg Species
Distribution

Depth (m)

500m -

WWW.MERCURYCAPETOWN.COM

09




Depth (m)

106 m -

ICMGP 2024

NE ATL
Ambient
Hg Species DMHg in MeHg
Distribution
SML  115(0)
Hg(ll)
DCM
9 %
27 Y%
100 %

Depth (m)

500 m -

09

NW MED
Ambient
Hg Species DMHg in MeHg
Distribution
SML _Hg(0)
( 15 %
Hg(ll)
27 %
89 %
93 %

WWW.MERCURYCAPETOWN.COM




Potential Hg species transformations

ars represent 1SD of triplicate experiments
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Methylation only observed In presence of particles

+#+ MMHg to DMHg
ret Hg(ll) to DMHg
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Methylation
Hg(ll) — MMHg — DMHg

=~ MMHg

~ DMHg

A
SML  —<pL
8 DCM oL
=
% min O, H<oL
DW —
D
SML  H<bL
— DCM oL
l_
<
% min O, -
BW .
I
0
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MMHg - DMHg

Hg(ll) > MMHg
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Potential for formation of DMHg in seawater

incubation experiments previously reported
(Monperrus et al., 2007; Lehnherr et al., 2011)

Available online at www.sciencedirect.com
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Mercury methylation, demethylation and reduction rates in coastal
and marine surface waters of the Mediterranean Sea
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P. Huonnic ®, O.F.X. Donard *

G - ire de Chimie fyti Bia-i i et Envii CNRS UMR 5034,

Université de Pau et des Pays de I'Adour, Hélioparc, 64053 Pau, France
® Laboratoire des Sciences de I'Environnement Marin, CNRS UMR 6539, Institut Universitaire de la Mer,
Uiniversité de Bretaone Occidentale 29280 Plouzané Franee

nature _
LETTERS geoscience

PUBLISHED ONLINE: 17 APRIL 2011 | DOk 100038,/ NGEOTI34

Methylation of inorganic mercury in polar
marine waters
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Highest methylation potential in waters from aphotic zone
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Demethylation only in presence of particles
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ATL — Higher reduction potential
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Overall highest Reduction Potential in Surface Waters
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Conclusions
DMHg IS important

"Paradigm" for MeHg
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Conclusions
We need to investigate Stability and Fate of DMHg

"Paradigm" for MeHg

« DMHg potentially stable in
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7
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Hg(0), DMHg
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Conclusions

The need to disentangle MMHg and DMHg formation

ICMGP 2024
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Overall highest Reduction Potential in Surface Waters

Methylation Demethylation Reduction
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Assessing comparability and uncertainty of analytical methods for methylated mercury
species in seawater

Published in Analytica Chimica Acta

Uy, = propagated
indirect
measurement

ICMGP 2024
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Kleindienst et al., 2023

We could establish the comparability of direct and indirect
measurement methods for DMHg and MeHg

37
WWW.MERCURYCAPETOWN.COM




Assessing comparability and uncertainty of analytical methods for methylated mercury

Published in Analytica Chimica Acta
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species in seawater
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Analpiie GC ICP-MS GC ICP-MS
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Material & Methods

Trace metal clean sampling

y

Ancillary parameters

y

Hg speciation measurements

y

Incubation experiments:

Filtered controls

DARK and natural light

y

transformation rates

Calculation of

Want to learn more on
Incubation Experiments?

> Poster #93

I

Enriched incubation

spike
10 pM 199Hq(Il)

1 pM MM?201Hqg

N~
Unpurged sample
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Ne—r— 1

N~

Purged sample
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v

DMHg
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Kleindienst et al., in preparation
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Light-induced transformations in the euphotic zone
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