
The term heavy metal refers to any metallic chemical element that 
has a relatively high density and is toxic or poisonous at low 

concentrations.

WHAT IS A HEAVY METAL?

INT-049



http://the-works.net/tag/picture-of-peroidic-table-of-elements



http://drjockers.com/heavy-metal-testing/



WHAT TOXINS ARE RELEASED 
TO THE AQUIFER BY ISL 

MINING?
HEAVY METALS OF:

uranium, beryllium, vanadium, aluminum, 
selenium, cobalt, copper, lead, manganese, 

chromium, thorium, strontium, molybdenum, 
arsenic, cadmium, mercury, zinc, iron,

radionuclides A and B, radon gas, and radium



Documents the perfect 
relationship which 
exists between all 
minerals. Perfect 
mineral balance must 
exist in your body to 
maintain perfect health.

MINERAL 
INTERRELATIONSHIPS 
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This wheel highlights the
 heavy metals of mining



CHEMICAL ACTIVITY OF 
SELENIUM

http://www.intechopen.com/books/antioxidant-enzyme/
selenium-an-important-antioxidant-in-crops-biofortification



USE OF CHELATES IN ANIMAL NUTRITION
MAIN OBJECTIVES :

1. Reduction of antagonism, interferences and competition among
minerals.

2. Improve the bioavailability of minerals

3. Counteract antinutritional factors, which affecting minerals

4. Performance improvement

5. Health improvement (immune status, functional nutrition)

6. over all animal welfare

7. Improvement in animal produces quality (meat, milk, egg, wool etc.,)

8. Reduce degenerative effect of trace minerals on vitamins in premixes
and feed.

9. Protect environment by reducing metal pollution.

Chelated Minerals in Animal Nutrition
Rajendran, C.Kathirvelan and V.Balakrishnan 

Madras Veterinary College, Chennai, INDIA 



HOW INORGANIC CHEMICAL FORMS BECOME 
ORGANIC CHEMICAL FORMS IN NATURE

Arsenic

http://medicalassessmentonline.com/terms.php?R=255



Selenium

https://dl.sciencesocieties.org/publications/jeq/abstracts/31/4/1146?
show-t-%20%20f=tables&wrapper=no?access=0&view=article

HOW INORGANIC CHEMICAL FORMS BECOME 
ORGANIC CHEMICAL FORMS IN NATURE



RIVER ALGAE AFFECTING MERCURY POLLUTION 
AT SUPERFUND SITE, STUDY SHOWS

Date:
March 13, 2015

Source:
Dartmouth College

Summary:

Periphyton -- a community of algae, bacteria and other natural 
material living on submerged surfaces -- is helping to transform 
mercury pollution from a Superfund site along a New 
Hampshire river into a more toxic form of the metal, 
researchers have found.

Story Source:
The above story is based on materials provided by Dartmouth College. Note: Materials may be edited for content and length.

Journal Reference:
Kate L. Buckman, Mark Marvin-DiPasquale, Vivien F. Taylor, Ann Chalmers, Hannah J. Broadley, Jennifer Agee, Brian P. Jackson, Celia Y. Chen. Influence of a 
chlor-alkali Superfund site on mercury bioaccumulation in periphyton and Low-trophic level fauna. Environmental Toxicology and Chemistry, 2015; DOI: 

10.1002/etc.2964



http://what-when-how.com/mechanisms-of-cadmium-toxicity-to-
various-trophic-saltwater-organisms/toxicity-of-waterborne-cadmium-

to-saltwater-aquatic-organisms-part-1/



Bioaccumulation is the increase in concentration 
of a substance in living organisms as they take in 
contaminated air, water, or food.

As bigger animals eat smaller animals, the level of 
contamination in the food is added to the level of 
contamination already in their body.

Bioaccumulation is a problem in the north because 
of higher concentrations of toxic pollution.

Also, northern animals have a lot of fat to keep 
them warm, toxins accumulate mostly in fat

Organically bound minerals/metals have a faster 
and more complete uptake in the living body. With 
toxic metals, that can make them even more toxic.

BIOACCUMULATION



The Toxins That Affected Your Great-Grandparents 
Could Be In Your Genes -By Jeneen Interlandi

Biologist Michael Skinner has enraged the chemical community and shocked 
his peers with his breakthrough research

Smithsonian Magazine 
December 2013

http://www.smithsonianmag.com/innovation/the-toxins-that-affected-your-great-
grandparents-could-be-in-your-genes-180947644/#dUvVOukmtKkFRB0l.99

EPIGENETICS



http://www.slideshare.net/NickWRT/wrt-ca-
bacrfconference1214andyking



http://www.slideshare.net/NickWRT/wrt-ca-
bacrfconference1214andyking



http://www.biomedcentral.com/1471-2164/11/212



THE CENTRAL 
ROLE OF DNA 
DAMAGE AND 

EPIGENETIC 
DEFECTS IN DNA 
REPAIR GENES IN 

CARCINOGENESIS

http://en.wikipedia.org/wiki/
Carcinogenesis



https://
www.boundless.com/
biology/textbooks/
boundless-biology-
textbook/biological-
macromolecules-3/
proteins-56/protein-
structure-304-11437/



http://www.irnbt.com/pdf/lecture-09.pdf



The A chain of insulin is 21 amino acids long and the B chain is 30 
amino acids long, and each sequence is unique to the insulin protein.
Source: Boundless. “Protein Structure.” Boundless Biology. Boundless, 

12 Dec. 2014. Retrieved 10 Mar. 2015

INSULIN

https://www.boundless.com/biology/textbooks/boundless-biology-
textbook/biological-macromolecules-3/proteins-56/protein-

structure-304-11437/



SELENIUM

http://www.filonverde.org/
images/

informe_selenio_en_minas_a
_cielo_abierto.pdf



TOXIC WATER DEFORMS FISH
February 27, 2012 Candice Chandler

(POLLUTION) IDAHO — Brown trout collected 
by scientists near a mining zone in southern 
Idaho have been found with physical mutations, 
including two heads. The mining company, J.R. 
Simplot Company, claims to have tested the water 
and confirmed that the toxic pollutant present, 
selenium, met regulation amounts. Harmful to 
birds, fish, reptiles and humans, an investigation is 
now underway focusing on how much selenium is 
in the water, and what levels are acceptable.

This brown trout is the victim of selenium 
poisoning.

greateryellowstone.org



RINGS AROUND THE HOOF WALL DUE 
TO SELENIUM TOXICITY

http://photos.emsvet.com/displayimage.php?pid=95



Figure 9. Common Se toxicity signs in animals. 

Figure10. Blind staggers in sheep caused by acute selenium toxicity (http://
www.ansci.cornell.edu/plants/toxicagents/ selenium.html) (left) and Alkali disease in 

cattle (Oldfield, 2001) (right) caused by chronic Se toxicity. Note the severely damaged 
hoofs resulting from Se excess. 



A MAJOR POLLUTANT GOES 
UNREGULATED 

BY LLOYD G. CARTER 
SATURDAY JUL 3RD, 2010 3:11 PM

Sibling embryos of the bird species Stilt collected from a 
single nest on the same day from a Tulare Basin evaporation 
pond in the Southern San Joaquin Vley in 2001. The overtly 
teratogenic embryo on the left, exhibiting stunted growth, no 
eyes, deformed bones (in the right foot) contained 72 parts 
per million selenium (dry weight, whole egg), while the 
overtly normal sibling, on the right, contained 16 parts per 
million selenium. Selenium triggered massive wildlife 
deformities in birds at the Kesterson National Wildlife Refuge 
in Merced County in the early 1980s. The deformities were 
caused by selenium in drainage water from the Westlands 
Water District moving up the food chain into the birds 
nesting at Kesterson. The federal government has never 
enforced international and federal bird protection laws in the 
Tulare Basin to halt the selenium poisoning. 
Photo courtesy of U.S. Fish and Wildlife Service.

http://www.indybay.org/newsitems/2010/07/03/18652583.php



medicalassessmentonline.com



http://medicalassessmentonline.com/terms.php?R=530&L=M



THE SKY IS FALLING: 
STORMWATER AS A VECTOR 

FOR ENVIRONMENTAL ...
wordpress.vermontlaw.edu

An example of such 288 × 275 mining activities is West Virginia 
mountaintop mining where selenium-bearing overburden is 

exposed to weathering.



THE SKY IS FALLING: 
STORMWATER AS A VECTOR 

FOR ENVIRONMENTAL ...
wordpress.vermontlaw.edu



Selenium Compounds | Technology Transfer Network Air Toxics Web ...

www.epa.gov



http://medicalassessmentonline.com/terms.php?R=255





http://bestmeal.info/food/fluoridation.shtml



CHRONIC ARSENIC POISONING



http://dermnetnz.org/reactions/arsenic.html

CHRONIC ARSENIC POISONING



https://palashranjansanyal.wordpress.com/2014/06/23/
groundwater-arsenic-poisoning-in-bangladesh-an-interview-

with-dr-manzurul-hassan-re-blogged/



http://www.slideshare.net/jamie_dickinson18/arsenic-poisoning-claims



http://www.atsdr.cdc.gov/csem/csem.asp?csem=1&po=12



http://what-when-how.com/mechanisms-of-cadmium-toxicity-to-
various-trophic-saltwater-organisms/toxicity-of-waterborne-cadmium-

to-saltwater-aquatic-organisms-part-1/





https://www.youtube.com/watch?v=i949O7gQMww



http://www.scielo.cl/scielo.php?
pid=S0717-95022009000300020&script=sci_arttext

Testes of male albino rats intoxicated with cadmium chloride alone
 showing complete testicular necrosis and sloughing of all layers, 

Ischemic necrosis, …,





Various gastrointestinal symptoms are associated with lead toxicity. 
At low levels, lead may cause vague, nonspecific abdominal 

symptoms, ...

http://www.uspharmacist.com/content/c/10189/?
t=alzheimer's_and_dementia,neurology



Digication e-Portfolio :: Environmental History Journal :: The 
Effects of Lead Exposure on Human Health

Lead's impact on human health is of grave concern. It can also cause 
blindness and brain damage

http://www.tensoval.comphilau.digication.com



Preventing Lead Poisoning in Young Children
U.S. Department of Health and Human Services, Public 

Health Service, Centers for Disease Control
Publication date: 10/01/1991



Abnormal Development - Heavy Metals - Embryology

The industrialization of the modern world has led to the proliferation in our 
environment of many different metal compounds. 

Some metals, such as zinc and iron are required in trace amounts for…

embryology.med.unsw.edu.au


