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Figure 2: Bioaccummulation of methyl mercury (Environment Canada, 2004)

Where does mercury come

Table 1: Results from recent studies on mercury concentrations in air, fish
and humans in the South African environment.
Media Study Mercury concentrations Reference
Air Emissions from coal-fired
power plants 9.8 tons per year Dabrowski et al., 2008
Concentrations for a
1-hour average period |0.0387 pg/m3 Carter and Raghunandan, 2009
Concentrations for a
24-hour average period [0.003 pg/m3 Carter and Raghunandan, 2009
Water Freshwater mercury Below detection limit
concentrations -0.96 ng/ | Binedell et al., 2008
Fish Health risk assessment  |{0.05 to 0.66 pg/g
wet weight (ww) Qosthuizen and Ehrlich, 2001
Health risk assessment |0.010 - 0.498 pg/g ww Binedell et al., 2008
Health risk assessment  [0.014 to 0.486 ug/g ww Matooane et al., 2009
Humans Blood/Urine
(occupational exposure) |1.05 -2.28 pg/l of creatinine Kaeteva et al., 2008
Maternal and umbilical | Median = 1.78 g/l
cord blood (0.44 - 8.82 pg/l) Rollin et al., 2009
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Mercury (Hg) (Figure 1) is ubiquitous
in the environment and can thus
‘be found in all environmental
compartments. It exists in different
chemical forms in the environment,
namely elemental or metallic Hg
(Hg®), inorganic Hg (Hg2%) and
organic mercury Hg (MeHg). South
Africa is considered one of the major
contributors to global Hg emissions
into the atmosphere mainly due
to coal-based power generation.
Estimates suggest that stationary
sources emit approximately 50
tons per year (Pacyna et al., 2006).
However, there is evidence to the
contrary suggesting that South Africa’s
Hg emissions from stationary sources
are 10 times less than previously
reported (Dabrowski et al., 2008).
While the debate is ongoing, Hg is
released from various sources and is
present in air, soil, water and biota in
the South African environment and
those exposed are potentially at risk
of developing adverse health effects.

How can we be exposed to
mercury?
Exposure to Hg occurs through the
inhalation of Hg vapours, or ingestion
of Hg-contaminated food or water.
Mercury can also enter the body
through the skin (dermal contact).
However, the ingestion of Hg-
contaminated food (particularly fish)
remains the principal exposure route
(WHO, 2003; Jiang et al., 2010).

In biological systems, inorganic
Hg is transformed by microbial
activity through a process known as
methylation to produce organic Hg
(e.g. methylmercury, MeHg), the more
toxic form of Hg. MeHg is lipophilic
(absorbed in the body fat), a
property that allows it to bioaccumlate
and biomagnify in biota. Therefore,
people who regularly eat fish (such
as subsistence fishermen), which
may be contaminated with MeHg,
are potentially at risk of developing
adverse health effects associated with
Hg. Fish that often contain elevated
levels of MeHg are predatory fish such
as tuna, kob and largemouth bass.
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Figure 1: Periodic table of elements, After UWSC, 2009.

However Hg concentrations have also
been found to vary not only by the
dietary habits of fish but with species
age and size and location as well
(Environment Canada, 2004).

In addition to subsistence fishermen,
fetuses and children are especially
vulnerable to Hg exposure due to their
incomplete physiological development.
Therefore pregnant women should
avoid occupations in Hg-amalgamation,
gold mining, chlor-alkali chemical
industries and other industrial activities
involving Hg handling, which are
likely to greatly enhance Hg exposure
(Mahaffey et al., 2008; Kataeva et al.,
2008; Jiang et al., 2010).

What are the health effects of
mercury exposure?

Once Hg enters the body it can be
transported to various organs through

the circulatory system. Adverse
health effects associated with Hg
exposure include mental retardation,
cerebral palsy, deafness and blindness
and effects on the central nervous
system. In pregnant women, Hg can
negatively affect the development of
the foetus. It is also highly toxic to the
brain and kidneys (WHO, 2003). The
magnitude of effects is dependant on
the concentration or dose received.
Guidelines or reference values are
often used to ascertain whether Hg
exposure is excessive or negligible.
The South African reference
guidelines, used by pathologists, for
people exposed to mercury in the
environment (excluding workplaces),
are:
M Less than 5.0 pg/g of creatinine in
urine

M Less than 10.0 pg/l in blood

What do we know so far about
how much mercury exists in our
environment?

There are very little data for Hg
concentrations in the South African
environment. However, some

studies have tried to understand

more about Hg emissions into the
atmosphere, concentrations in water
and biota, and potential impacts on
both the environment and human
health. Results for studies of Hg
concentrations and exposures in South
Africa are shown in Table 1.

Health impacts of mercury
exposure

Few studies have investigated the
human health impacts of Hg in South
Africa, and those that there are have
focused on subsistence fishermen. A >
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risk assessment was undertaken by

combining data on Hg concentrations

in fish commonly eaten by fishermen,
and population data (consumption
rate and body weight) to estimate
potential risk. Results from these
studies indicated that subsistence
fishermen were at risk of developing
adverse health effects due to Hg
exposure.

Health risk was dependant on the
species of fish consumed and location
where fish was caught.

M Fish data for the the Mvoti-
Umzimkulu Water Management Area
(WMA) showed increased risk for
all types of individuals living here
and eating certain types of fish
(Oosthuizen and Erhlich, 2001).

M People eating one fish meal per
day of large-mouth bass found
in the Steenskoolspruit River in
Mpumalanga, were also shown to
be at risk of high mercury effects
(Binedell et al., 2008).

B Another study also showed a risk
for people who ate yellowfish found
in the Kaap River in the Inkomati
WMA and red-breasted tilapia,
banded tilapia and catfish found in
the Mngceweni River in the Mvoti-
Umzimkulu WMA (Matooane et al.,
2009).

M Risk estimates for eating saltwater
fish (found in the ocean) were also
high for red roman, red panga and
silverfish collected in the Western
Cape (Matooane et al., 2009).

M Lastly, red roman obtained from
subsistence fishermen at the Durban
harbour resulted in elevated risks
for people eating this fish species
(Matooane et al., 2009).

These results suggest that people
who regularly eat locally caught fish
with elevated Hg concentrations, may
be at risk.

A call for action

Mercury occurs in the South
African environment, sometimes

at concentrations above guideline
values for human health protection,
particularly sensitive individuals.

People who regularly eat locally
“caught fish with elevated Hg
concentrations are potentially at risk.
However, there are no South African
consumption guidelines based on
the status of Hg pollution and Hg
concentrations in fish to guide local
consumers.

This is reason for serious concern,
especially for individuals who eat fish
more frequently. Since data are sparse,
more studies are needed to better
calculate risk. Researchers should
collaborate and work with other
national institutions and government
organisations to address this serious
health issue. O
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