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Reducing Hg 
emissions
central to 
Minamata treaty

But when will we 
see the benefits?



…and ASGM

Diringer et al., 2015 ESPI



Braaten, et al., ES&T 2019

Nordic fish Hg still way too high for safe eating, 
but at least a downward concentration trend…



Peatlands: doomed to accumulate and methylate Hg?



Wet deposition >3x 
Hg in runoff

So peatlands are 
accumulating Hg,
and recovery is 
very distant…
–
unless Hg evading…



Relaxed Eddy Accumulation System (REA)

→ Long-term Hg0 flux 
Dr. Stefan 
Osterwalder 
ETH Zurich



Degerö, Sweden 
120 (!) years of peatlnad research  



Hg evading!

But how?
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Hypothesis: In the beginning was equilibrium
peatlands were small, stable sinks for Hg0

In the distant past, 



Hypothesis: As pollution increased atmospheric Hg 
Pool of legacy Hg in superficial peat grew 



Hypothesis:
After atmospheric Hg declined
legacy Hg started evading ca 1990 
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Problem: How to get legacy mercury out of a mire?

Adapted from 
Jiskra et al. 2015 _ES&T
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Dr. Chuxian Li 
now at Univ. of Bern

Problem: How to get legacy mercury out of a mire?
Answer:   Reduction to Gaseous Elemental Hg?

Adapted from 
Jiskra et al. 2015



Li et al., 2023_Geochim. Cosmochim. Acta; 
Li et al.,2023_Nature Communications A multi-dimensional Fingerprint!

Hg isotopes: Fractionation a multi-dimensional fingerprint!



Peat cores 
(3 replicates) 

Chuxian Li

HummockLawn

Methods  - Peat Cores

❶



Peat soil gas 
Hg0

❷

Air Hg0
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Methods  -
Gas concentration gradient
from groundwater to atmosphere

❸



Peat soil gas 
Hg0

❷

Air Hg0

Peat core 

❸

Peat water dissolved 
gaseous Hg0 

(> 2,500 L peat water)
❹
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Methods  -
Dissolved Gaseous Mercury 
in peat groundwater

❶



Peat water DGM

Source of DGM?:

Reduction of peat HgII?

Reduction of rainfall HgII?

Origin and fate of dissolved gaseous mercury (DGM):

DGM supersaturation of peat groundwater 
(peaks 35 cm below the water table)



Origin and fate of dissolved gaseous mercury (DGM):

Rainfall the main source of peat water DGM

Peat water DGM
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Peat water DGM
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Origin and fate of dissolved gaseous mercury (DGM):

Photo-reductive Hg emission dominates Hg mobility
Dark reduction does NOT release legacy Hg from peat

Dr. Chuxian Li 
now at 
Univ. of Bern



vs

Osterwalder et al., 2017_Sci. Rep.Li et al., in review
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2013-2014

Can Net Hg Evasion be explained without 
dark Hg reduction to mobilize the pollution legacy?



In vivo pathway for mercury 
demethylation in plants …
reveals a new way in which 
plants may influence the 
global cycling of mercury…



Peatland Chronosequence: Nutrient Gradient
(the “ice age” in the title of this talk)



Puzzle: Less Hg in superficial 
peat of “younger” peatlands 

Possible Answer: 
5 µg/m2/year more 
evasion since 1990 in 
younger than older mires. 

This is added to 6 µg m-2 

net loss from an ”old” mire



Smeds, 2020

From 10 cm layer to 50 cm core 
Cumulative THg and peat mass 

Dating in progress (ca 200yrs)
210Pb, 14C, SCPs



From 20 minutes to 20 Hz for Hg measurements
Introducing Eddy Mercury

RA-915AM 
Lumex Mercury Monitor Net Hg0 flux

Net CO2 flux

Dr. Stefan Osterwalder 
ETH Zurich
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Eddy Mercury’s 
new gigs 



Thanks for 
your attention

See you at 
BioGeomon 12!
Umeå Sweden, June 8-12, 2026

kevin.bishop@slu.se biogeomon@slu.se 

mailto:kevin.bishop@slu.se
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