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Broad themes and focus areas:

 the consequences of Hg pollution for affected 

human communities and individuals

 the complexity of remediating Hg contaminated 

sites

 sources and cycling of methylmercury (MeHg) in 

coastal marine systems

Minamata



NIMD Forum 2010 Balogh

 a comprehensive, whole-
watershed approach to 
understanding Hg pollution in 
Idrija and its dispersal in the 
watershed

 important identification of “hot 
spots,” those areas that are 
contributing Hg to the Idrijca 
River and to the atmosphere at 
rates far beyond the mean 

Storm events:
 THg concentrations up to 700 ng 
L-1, > 99% bound to particulates
 suspended sediment from 10 up 
to 3000 mg L-1

 riverbed erosion and transport of 
Hg enriched particles
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• Important environmental controls on THg (and MeHg) in 

streams and rivers are: land use/cover, soils (wet vs. dry; 

organic vs. inorganic; fine grained vs. coarse), hydrology (flow 

paths, connectivity, drainage), climate (precipitation volume, 

intensity; temperature), topography.
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Watershed yield

Example of land use 
influence on THg export 
from watersheds: Much 
higher THg yield from areas 
of intensive row-crop 
agriculture

Soil enters streams 

from upland or bank 

erosion, carrying Hg 

with it 

Characteristics of the watershed are important factors in determining Hg 
inputs to rivers and streams, and soil inputs from disturbed, 
contaminated landscapes during runoff events can deliver substantial 
amounts of Hg into streams, as was seen also in the Idrijca River. 
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 there is an 
economic incentive 
for local people to 
enter the gold 
mining trade

 very high concentrations of total Hg and MeHg were 
observed in river sediments in the gold mining area, and 
widespread contamination was seen throughout the 
Talawaan watershed

but, in the process 
of making a living, 
the rivers and 
streams are 
contaminated, as 
are the fish the 
people eat
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 artisanal gold mining operations on 
the upper Maroni River follow a 
familiar pattern for these types of 
enterprises in Amazonia: severe soil 
displacement, heavily silted streams 
and rivers, Hg releases, and 
contamination of fisheries

 native Amerindians are being 
poisoned by Hg contamination of the 
fisheries they subsist on

 there is a severe and virtually 
comprehensive impact of these 
operations on the health of the local 
Wayana people, especially children
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 emission levels of Hg are relatively high, but concentrations of Hg in various 
environmental compartments don’t appear to be remarkably elevated
 no “hot spots” can be immediately identified

 Intensive & long-term Hg & MeHg monitoring  are needed to 
assess current status and to evaluate the effectiveness of Hg 
reduction policies.

 high blood 
Hg levels

Atmospheric input 

0.29 kg/yr

0.099(dry), 0.19(wet)

Evasion 

0.22 kg/yr

River output

2.22 kg/yr

Sedimentation

10.0 kg/yr

River input

1.59 kg/yr Storage(water)

1.51 kg/yr

Missing Input 

9.05 kg/yr

Atmospheric input 

0.29 kg/yr

0.099(dry), 0.19(wet)

Evasion 

0.22 kg/yr

River output

2.22 kg/yr

Sedimentation

10.0 kg/yr

River input

1.59 kg/yr Storage(water)

1.51 kg/yr

Missing Input 

9.05 kg/yr

Re-estimation

Hg Mass balance of Lake An-dong

Stormwater inputs?
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 in the Yatsushiro Sea, the Hg-enriched 
sediment near Minamata Bay is still being 
redistributed (Tomiyasu et al., 2000)
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MeHg is produced in the sediments of Minamata Bay

MeHg is preferentially released (“eluted”) from sediment 
particles mobilized into the water column
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MeHg concentrations in 
the water column are 
strongly correlated with 
water temperature 

MeHg concentrations 
in Minamata Bay vary 
seasonally

 higher MeHg 
concentrations 
and %MeHg are 
observed in the 
summer
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 new 3D model 
accurately predicts 

tidal levels

more data is 
needed, both as 

inputs to the model 
and as test-sets for 
model evaluations

Development of a numerical model for 

mercury fate in the coastal environment 



NIMD Forum 2010 Balogh

 Hg-contaminated sediments of 
Minamata Bay are migrating out 
of the bay and being stranded in 
the inter-tidal zones on shores 
outside the bay

MeHg production is higher in low- to 
mid- inter-tidal areas at sites K and S
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wet deposition flux 
of total Hg to 
Minamata Bay 
increased during the 
rainy season

wet deposition fluxes of total Hg and 
MeHg are dominated by precipitation 
scavenging of atmospheric gaseous 
species 

MeHg

THg

 concentrations 

and wet deposition 

fluxes of MeHg 

were higher in 

winter than in 

summer  role of DOC?

 first data in Japan for wet 
deposition of MeHg 



 thank you, NIMD, for an 
interesting and informative 
meeting!
 and thank you for your 
attention!

Themes of NIMD Forum 2010

 the consequences of Hg pollution for affected human communities

 the complexity of remediating Hg contaminated sites

 sources and cycling of methylmercury (MeHg) in coastal marine systems
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