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Abstracts

Methylmercury Exposure and Health Effects in Humans: A
Worldwide Concern

The Panel on Health Risks and Toxicological Effects of Methylmercury:
Donna Mergler, Henry A. Anderson, Laurie Hing Man Chan, Kathryn R. Mahaffey,
Michael Murray, Mineshi Sakamoto and Alan H. Stern

The paper builds on existing literature, highlighting current understanding and identifying
unresolved issues about MeHg cl\)l(f)osurc, health effects, and risk assessment, and concludes
with a consensus statement. Methylmercury is a potent toxin, bioaccumulated and
concentrated through the aquatic food chain, placing at risk people, throughout the globe
and across the socioeconomic spectrum, who consume predatory fish or for whom fish is a
dietary mainstay. Methylmercury developmental neurotoxicity has constituted the basis
for risk assessments and public health policies. Despite gaps in our knowledge on new
bioindicators of exposure, factors that influence MeHg uptake and toxicity, toxicokinetics,
neurologic and cardiovascular effects in adult populations, and the nutritional benefits and
risks from the larﬁe number of marine and freshwater fish and fish-eating species, the
panel concluded that to preserve human health, all efforts need to be made to reduce and
eliminate sources of exposure.

Ambio, Vol. 36, No. 1, pp. 3~ 10, 2007

Effects of Environmental Methylmercury on the Health of Wild
Birds, Mammals, and Fish

Anton M. Scheuhammer, Michael W. Meyer,
Mark B. Sandheinrich and Michael W. Murray

Wild piscivorous fish, mammals, and birds may be at risk for elevated dietary methylmercury
intake and toxicity. In controlled feeding studies, the consumption of diets that contained
Hg (as methylmercury) at environmentally realistic concentrations resulted in a range of
toxic effects in fish, birds, and mammals, including behavioral, neurochemical, hormonal,
and reproductive changes. Limited field-based studies, especially with certain wild
piscivorous bird species, e.g., the common loon, corroborated laboratory-based results,
demonstrating significant relations between methylmercury exposure and various indicators
of methylmercury toxicity, including reproductive impairment. Potential population effects
in fish and wildlife resulting from dietary methylmercury exposure are expected to vary as
a function of species life history, as well as regional differences in fish-Hg concentrations,
which, in turn, are influenced by differences in ﬁg deposition and environmental methylation
rates. However, population modeling suggests that reductions in Hg emissions could have
substantial benefits for some common loon populations that are currently experiencin
elevated methylmercury exposure. Predicted benefits would be mediated primarily througﬁ
improved hatching success and development of hatchlings to maturity as lgg concentrations
in prey fish decline. Other piscivorous species may also benefit from decreased Hg exposure
but have not been as extensively studied as the common loon.

Ambio, Vol. 36, No. 1, pp. 11 ~ 17, 2007

A Synthesis of Progress and Uncertainties in Attributing the
Sources of Mercury in Deposition

Panel on Source Attribution of Atmospheric Mercury:
Steve Lindberg, Russell Bullock, Ralf Ebinghaus, Daniel Engstrom. Xinbin Feng,
William Fitzgerald, Nicola Pirrone, Eric Prestbo and Christian Seigneur

A panel of international experts was convened in Madison, Wisconsin, in 2005, as part of
the 8th International Confgrence on Mercury as a Global Pollutant. Our charge was to
address the state of science pertinent to source attribution, specifically our key question
was: “‘For a given location, can we ascertain with confidence the relative contributions of
local, regignal, and global sources, and of natural versus anthropogenic emissions to mercury
deposition?” The panel synthesized new research pertinent to this question published over
the past decade, with emphasis on four major research topics: long-term anthropogenic
change, current emission and deposition trends, chemical transformations and cycling, and
modeling and uncertainty. Within each topic, the panel drew a series of conclusions, which
are presented in this paper. These conclusions led us to concur that the answer to our
question is a “'qualified yes,” with the qualification being dependent upon the level of
uncertainty one is willing to accept. We agreed that the uncertainty is strongly dependent
-upon scale and that our question as stated 1s answerable with greater confidence both very
near and very far from major point sources, assuming that the “‘global pool™ is a recognizable
isource.” Many regions of interest from an ecosystemexposure standpoint lie in between,
where source attribution carries the greatest degree of uncertainty.

Ambio, Vol. 36, No. 1, pp. 18~ 30, 2007

Recovery of Mercury-Contaminated Fisheries

John Munthe, R. A. (Drew) Bodaly, Brian A. Branfireun, Charles T. Driscoll,
Cynthia C. Gilmour, Reed Harris, Milena Horvat,
arc Lucotte and Olaf Malm

In this paper, we synthesize available information on the links between changes in ecosystem
loading of inorganic mercury (Hg) and levels of methylmercury (MeHg) in fish. Although
it is widely hypothesized that increased Hg load to aquatic ecosystems leads to increases in
MeHg in fish, there is limited quantitative data to test this hypothesis. Here we examine the
available evidence from a range of sources: studies of ecosystems contaminated by industrial
discharges, observations of fish MeHg responses to changes in atmospheric load, studies
over space and environmental gradients, and experimental manipulations, A summary of
the current understanding of the main processes involved in the transport and transformation
from Hg load to MeHg 1n fish is provided. The role of Hg loading is discussed in context
with other factors affecting Hg eycling and bioaccumulation in relation to timing and
magnitude of response in fish MeHg. The main conclusion drawn is that changes in Hg
loading (increase or decrease) will yield a response in fish MeHg but that the timing and
magnitude of the response will vary depending of ecosystem-specific variables and the
form of the Hg loaded.

Ambio, Vol. 36, No. 1, pp. 31~ 41, 2007
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Edward B. Swain, Paul M. Jakus, Glenn Rice, Frank Lupi, Peter A. Maxson,
Jozef M. Pacyna, Alan Penn, Samuel J. Spiegel and Marcello M. Veiga

es of Mercury Use and Pollution

In the past, human activities often resulted in mercury releases to the biosphere with little
consideration of undesirable consequences for the health of humans and wildlife. This
gapcr outlines the pathways through which humans and wildlife are exposed to mercury.

ish consumption is the major route of exposure to methylmercury. Hymans can also receive
toxic doses of mercury through inhalation of elevated concentrations of gaseous elemental
mercury. We propose that any effective strategy for reducing mercury exposures requires
an examination of the complete life cycle of mercury. This paper examines the life cycle of
mercury from a global perspective and then identifies several approaches to measuring the
benefits of reducing mercury exposure, policy options for reducing Hg emissions, possible
exposure reduction mechanisms, and issues associated with mercury risk assessment and
communication for different populations.

Ambio, Vol. 36, No. 1, pp. 42~ 57, 2007

The Madison Declaration on Mercury Pollution

This declaration summarizes the scientific and technical conclusions presented by four
expert panels in their critical synthesis manuscripts and in plenary sessions at the Eighth
International Conference on Mercury as a Global Pollutant, convened in Madison,
Wisconsin, USA, on 6-11 August 2006. The 1150 registered participants in this conference
constituted a diverse, multinational body of scientific and technical expertise on
environmental mercury pollution. This declaration conveys the panels’ principal findings
and their consensus conclusions on key policy-relevant questions concerning atmospheric
sources of mercury, methyimercury exposure and its effects on humans and wildlife,
;_oiioe_conomic consequences of mercury pollution, and recovery of mercury-contaminated
isheries.

Ambio, Vol. 36, No. 1, pp. 58~ 61, 2007

Medical Geology Papers
Prof.Dr. Rolf Hallberg

Thirteen articles in this issue of Ambio deal with the subject of Medical Geology.°~cMedical
Geologyl is the science dealing with the relationship between natural geological factors
and health in man and animals, and understanding the influence of such relationships on
the geographical distribution of health problems. Our environment is the entire web of
geological and biological interactions that characterize the relationship between life and
planet Earth, and as such has an important bearing on health and well-being. Many of us
take for granted that nature will provide a benign environment. It may even be that we do
not think of our natural environment as important for our health. However, some naturally
occurring elements are necessary for health and well-being while others may have
detrimental effects. Geological processes along with human activities have redistributed
metals from sites where they are fairly harmless to new sites where they have negative
effects on humans and animals (Lindh, Munthe). Essential and toxic elements in bedrock
or soils are ingested via food and water, and inhaled via the air we breathe, and may become
the underlying cause of endemic diseases (Appleton).
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