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What	
  are	
  Heavy	
  Metals	
  
•  Toxic	
  metals,	
  
including	
  "heavy	
  
metals,"	
  are	
  
individual	
  metals	
  and	
  
metal	
  compounds	
  
that	
  negaHvely	
  affect	
  
people's	
  health.	
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Which	
  metals	
  are	
  the	
  most	
  Harmful	
  	
  

Sources	
  of	
  Heavy	
  metals	
  
On	
  December	
  22,	
  2008	
  5.4	
  million	
  yards	
  of	
  coal	
  ash	
  spilled	
  from	
  the	
  TVA	
  Kingston	
  fossil	
  plant	
  in	
  

Tennessee	
  

How	
  are	
  Heavy	
  Metals	
  Introduced	
  
Mining	
  
Coal	
  Burning	
  Plants	
  
Research	
  FaciliHes(Oak	
  Ridge	
  Laboratory)	
  	
  
Atmospheric	
  deposiHon	
  	
  
Coal	
  Ash	
  Spill	
  
Farms	
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Effects	
  of	
  Heavy	
  Metals	
  
•  Lowered	
  ReproducHon	
  Success	
  rates	
  
•  Lower	
  survival	
  rate	
  especially	
  in	
  Larvae	
  
•  Lower	
  recruitment	
  into	
  populaHons	
  
•  Hormone	
  producHon	
  
•  Lower	
  clutch	
  size	
  

Mercury	
  	
  

The	
  effects	
  of	
  Hg	
  on	
  Salamanders	
  
•  Mercury	
  largely	
  enters	
  an	
  area	
  through	
  rain.	
  Areas	
  that	
  have	
  coal	
  
burning	
  faciliHes	
  have	
  a	
  higher	
  potenHal	
  for	
  greater	
  amounts	
  of	
  
Hg.	
  	
  

•  Once	
  on	
  the	
  ground	
  and	
  in	
  the	
  water,	
  bacteria	
  and	
  chemical	
  
reacHons	
  convert	
  Hg	
  to	
  its	
  biologically	
  acHve	
  form	
  of	
  
methylmercury	
  (MeHg).	
  	
  

•  From	
  this	
  point	
  Hg	
  moves	
  up	
  and	
  accumulates	
  in	
  the	
  food	
  chain.	
  
•  Salamanders	
  that	
  are	
  affected	
  by	
  Hg	
  were	
  less	
  responsive	
  to	
  prey	
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Effects	
  of	
  Hg	
  on	
  Amphibians	
  
American	
  Toad	
  
American	
  toad	
  tadpoles	
  
from	
  females	
  exposed	
  to	
  
Hg,	
  swam	
  significantly	
  
slower	
  than	
  those	
  from	
  
controls.	
  	
  	
  
	
  

Northern	
  two-­‐lined	
  
salamander	
  
Responsiveness	
  and	
  speed	
  
to	
  capture	
  prey	
  were	
  
decreased	
  in	
  northern	
  
two-­‐lined	
  salamanders	
  
with	
  elevated	
  Hg	
  levels	
  	
  

	
  

Maternal	
  Transfer	
  
•  Amphibians	
  that	
  live	
  in	
  contaminated	
  areas	
  may	
  pass	
  on	
  trace	
  
amounts	
  of	
  elements	
  to	
  their	
  offspring.	
  	
  

•  A	
  recent	
  study	
  conducted	
  by	
  the	
  American	
  Chemical	
  Society	
  in	
  
2013	
  found:	
  female	
  southern	
  toads	
  accumulated	
  select	
  trace	
  
elements	
  from	
  exposure	
  to	
  CCW,	
  and	
  subsequent	
  maternal	
  
transfer	
  of	
  some	
  of	
  these	
  elements	
  was	
  associated	
  with	
  reducHons	
  
in	
  hatching	
  success	
  (Ni),	
  offspring	
  viability	
  (Ni,	
  Se),	
  and	
  overall	
  
reproducHve	
  success	
  (Se,	
  Cu).	
  

Maternal	
  Transfer	
  
Eastern	
  narrowmouthed	
  toads	
  
•  Females	
  pass	
  on	
  Cu,	
  Pb,	
  
and	
  Sr.	
  

•  Offspring	
  have	
  a	
  19%	
  
reduced	
  viability	
  	
  

•  Lower	
  recruitment	
  into	
  
populaHon	
  

Southern	
  Toads	
  
•  Pass	
  on	
  trace	
  metals	
  Ni	
  
and	
  non	
  metals	
  like	
  Se.	
  

•  Have	
  a	
  27%	
  reducHon	
  in	
  
reproducHve	
  success	
  	
  

•  Lower	
  recruitment	
  into	
  
populaHon	
  


