
Mercury and Aquatic Ecosystems



How Hg gets into the food chainHow Hg gets into the food chain
• Elemental mercury can be converted by bacteria 

i h d i kinto a charged ion known as mercury-two. 
• This form is dangerous for two reasons: it 

di l il i t d it dil t ithdissolves easily in water and it readily reacts with 
other ions to form new compounds. 

• Bacteria can convert mercury two into one of the• Bacteria can convert mercury-two into one of the 
most toxic forms, methylmercury. 



Methylmercury

• One of the biggest problems of mercury in 
the environment is that when mercury y
reaches an aquatic environment it can be 
transformed into methylmercury.y y

• Methylmercury is extremely toxic, dissolves 
easily in water and bioaccumulates in theeasily in water, and bioaccumulates in the 
food chain. 





Bioaccumulation

• Bioaccumulation is the increase in concentration 
f b t l th f d h i M Hof a substance along the foodchain. MeHg 

accumulates as you move up the food chain:
1. Methylmercury is first taken up by bacteria and tiny plants and animals1. Methylmercury is first taken up by bacteria and tiny plants and animals 

(plankton). 
2. Then the plankton and bacteria are eaten by small fish. 
3 These small fish are eaten by larger predatory fish which accumulate3. These small fish are eaten by larger predatory fish which accumulate 

large amounts of methylmercury in their tissues. 
4. The large fish are caught and eaten by humans and animals, exposing 

them to large amounts of methylmercury which will accumulate inthem to large amounts of methylmercury which will accumulate in 
their bodies as well.





Steps in 
biomagnification

• Chemically pollutants resemble essential 
i i t i t d b ht i t thinorganic nutrients and are brought into the 
producer's body and stored "by mistake".

• This is the first step in biomagnification; the 
pollutant is at a higher concentration inside 
the producer than it is in the environment. 



Steps in biomagnification

• The second stage of biomagnification occurs when g g
the producer is eaten. 

• Relatively little energy is available from one y gy
trophic level to the next. This means that a 
consumer (of any level) has to consume a lot of 
bi f h l hi l lbiomass from the lower trophic level. 

• If that biomass contains the pollutant, the pollutant 
ill b t k i l titi b thwill be taken up in large quantities by the 

consumer. 





Bi ifi ti ith ll t t• Biomagnification occurs with pollutants 
soluble in fat and muscle tissue.

• These materials are digested from the producer• These materials are digested from the producer 
and move into the body of the consumer. If the 
consumer is caught and eaten, its tissue isconsumer is caught and eaten, its tissue is 
digested and the pollutant moves to the fat or 
tissue of the new consumer. 

• In this way, the pollutant builds up in the fatty 
(and muscle) tissues of the consumers. 



Heavy metals like Hg adhere to sediment.
M h j t f i ti ti iMy research project focuses on investigating river 
processes (erosion, deposition) to determine 
transport of sediment and Hg in a contaminatedtransport of sediment and Hg in a contaminated 
river.



How do scientists study 
this problem?





High resolution land-basedHigh resolution land based 
LIDAR

• Can collect millions of 
data points in minutesdata points in minutes

• Provides topography of a 
land surface

• Gives you exact position 
of each of the million 

i tpoints
• Can be used to show 

changes in surface through g g
time





Some affected species





C tting O t RisksCutting Out Risks

Avoid eating fish from the waters listed chart. 
Eat smaller fish of a species. 
Eat smaller portions of fish and fewer meals of 
fi hfish. 
Pregnant women and children avoid eating any 

i f fi h t d t b blspecies of fish suspected to be a problem.
Prepare the fish in a manner that reduces 
contaminantscontaminants.



Who is effected by this?


