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Elemental mercury (Hg0) is toxic to the brain, easily 
absorbed via the lung and can change to other toxic forms.

Inorganic Hg (iHg2+) is toxic primarily to the kidney.

Microorganisms convert Hg2+ into organomercury species 
that are highly toxic to the nervous system: e.g. 
methylmercury, CH3Hg+, and dimethylmercury, (CH3)2Hg

There are Three Forms of Mercuryre

rcury Species



Geochemical Cycle of  Mercury
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Methyl Mercury: Basics

 Formed in water, soils, sediments (great 
variability of formation;  need anoxic conditions)

 Food chain bioaccumulation (50,000-100,000 x)

 Easily absorbed (95%) through GI track 

 Associated with protein; accumulates in several 
tissues (brain, kidney, brain)

 >10x more toxic than inorganic mercury and 
MeHg has most human exposure

 Developing fetal nervous system is most 
sensitive target for low dose MeHg exposure 
(delayed effects, irreversible damage)
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What we know about Mercury in 
Humans – Minamata, Japan

 Poisonings in Japan 1953-60

 Dancing cats, severe effects in humans
 Ataxia, speech impairment, constriction of visual 

field, hearing impairment, unsteady gait, tremors, 
deaths (78/628 cases)

 Congenital effects (22 cases documented over 4 
years) – Cerebral palsy-like symptoms, severe brain 
damage, mental retardation, developmental delays 
(walking, talking) 

 Took many years to determine cause 
 Mercury contaminated fish and shellfish from 

industrial mercury discharge
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What  we know about MeHg in 
Humans – Iraq ‘70s

 Adult effects (eating contaminated bread)
 Paresthesia, other neurological effects, deaths

 Size of population exposed unknown (6,530 
hospitalized, 459 deaths)

 In utero exposure (81 mother child pairs) 
 Cerebral palsy-like symptoms, other neurological 

symptoms, developmental delays (walking/talking)

 Most severe effects in 2nd trimester exposure cases

 Clear dose-response relationship with maternal 
mercury hair levels and effects in children
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Mercury: Declining Threshold of Harm
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Effects of Low Dose Prenatal Exposure

Figure shows prenatal mercury exposure levels of Faroese children with scores in 
the lowest quartile after adjustment for cofounders.  For each of the five major 

cognitive functions, one neuropsychological test with a high psychometric validity 

was selected.

Source: Grandjean, et. al., "Cognitive Deficit in 7-year-

Old Children with Prenatal Exposure to Methylmercury", 

Neurotoxicology and Teratology, Vol. 19, No. 6, 1997
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Mercury: A Public Health  Concern

 2000 National Academy of Sciences completed 
Toxicological Effects of Methyl Mercury

 “The population at highest risk is the children of 
women who consumed large amounts of fish 
and seafood during pregnancy.  The committee 
concludes that the risk to that population is 
likely to be sufficient to result in an increase in 
the number of children who have to struggle to 
keep up in school and who might require 
remedial classes or special education”
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NAS Report: Mercury Exposures are 
a Problem

 Public Health Implications

 “…the risk of adverse effects from the current 
methyl mercury exposures in the majority of 
the population is low.  However, individuals 
with high mercury exposures from frequent 
fish consumption might have little or no 
margin of safety ( i.e. , exposures of high-end 
consumers are close to those with observable 
effects).”
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Who is at risk from methylmercury?

 National Human Monitoring (NHANES)
 1999 data on 679 women representative of U.S. 

 90th percentile is 6.2 ug/L (CL 4.7 – 7.90); exceeds 
EPA health based value of 5.8 ug/l

 About 8 to 10% of women of childbearing age in 
the United States have blood mercury 
concentrations greater than those considered 
“safe” by US EPA.

 Of 4 million newborns each year an estimated 
320,000 to 400,000 have in utero mercury 
exposure greater than EPA health criteria
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Recommended Fish Meals per Month 
Based on MeHg Fish Tissue Levels

MeHg (mg/kg fish) Meals per Month (8 oz) 

0.1 9

0.2 4.5

0.3 3.0

0.4 2.3

0.5 1.8

0.6 1.5

0.7 1.3

0.8 1.1

0.9 1



U.S. Response:  National  Fish 
Consumption Advice

 2001 U.S. EPA issued meal per week sport 
fish consumption advice for women and 
children for all U.S. waters

 2001 U.S. FDA recommended women of 
child bearing age have no consumption of 
particular commercial fish (e.g., 
swordfish) and have “variety” of fish up to 
12 ounces per week safe consumption of 
other fish (e.g., tuna)



It Isn’t Only Children Who Are Harmed

•Excessive exposure to methyl mercury 

also causes significant disease in adults 

who are exposed from eating fish.
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Is there current evidence 

of adverse health effects?

 2002 (Hightower, Nov, EHP) found of 116 
persons (California) eating more than two meals 
of commercial fish per week 89% had mercury 
blood levels above level of concern (EPA value 
of 5.8 ppb).  

 Highest levels reported as associated with 
memory loss, tremors, tingling  

 Adverse impacts reported to children whose 
mothers consumed large amounts of fish

 Reported decrease in blood mercury and 
symptoms with decreased fish intake
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Conclusions

• Mercury, especially when methylated, is a very dangerous metal.  Mercury is 
found with gold and arsenic in rock.  Even with attempts to reduce release 
of  mercury into the environment there will a massive increase in mercury 
release if  the Donlin Creek gold mine is allowed to develop.  Of  particular 
concern are local wetlands, bodies of  water and the “pit” lake that will be 
formed at closure.  

• Releases of  mercury will lead to formation of  methyl mercury which will 
contaminate all local fish, leading to harm to all who eat the fish, especially 
children born to mothers with mercury contamination.


