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Heavy Metals

Overheads from a lecture by Rick Leah

Further Reading

Clark, R.B. 1989 (1992 or 2001 3rd, 4th or 5th Edns) Marine Pollution. Oxford : Clarendon Press

Also see useful Links from the BIOL415 Course Homepage (access through: http://pcwww.liv.ac.uk/aquabiol/linkweb/    (also linked on VITAL)

Extensive info is available on Mercury

Essential metals

Non-essential metals

Hg

Cd

Pb

Cu

Sn

As

Routes of Uptake

Exposure:  Chronic  Acute

Depuration

Can get extraordinarily high concentrations of some metals in some organisms

eg  


2000 ppm dry weight Cd in digestive gland of scallops

57,000 ppm dry weight of zinc in some oysters

Lethal if freely circulating but at least two methods for storing metals in an inactive form

Detoxication methods:

· Metallothioneine

· ‘Granules’

Speciation

Organo compounds 

10 – 100 times more toxic

Except Arsenic – less toxic than inorganic Arsenic

Organo Mercury

Organo Lead

Organo Tin

Mercury

Sources

Chlor – alkali industry

Paper industry – slimicides

Agriculture – pesticides

Burning

Minimata

Only case of a proven linkage between marine pollution by persistent pollutants and a significant number of human deaths

Minimata (cont)

1950s

Vinyl chloride and acetaldehyde   -  mercury catalyst

2000 cases recognised

43 died of initial effects

700 permanently injured

Fishing banned in 1957

No proven link until 1959 / 1960

Concentrations of Hg in fish were 10 – 55 ppm, mostly methylated

Toxicological Effects of Methylmercury

The issue of Hg exposure has received new attention arising from problems perceived in the USA from widespread dispersal of mercury from fossil fuel burning

Need for a scientifically sustainable mercury exposure reference dose 

Three epidemiological studies formed the main basis of this study 

The Faroes, 

The Seychelles, 

New Zealand 

along with Reconsideration of Minamata and Iraq. 

Of the three large epidemiological studies, two studies (The Faroes and New Zealand) MeHg exposure was associated with poor neurodevelopmental outcomes. 

For the future, the Faroes data and analysis provided the soundest basis for progress

NB Various extra info and graphs from research on the Irish Sea were presented here.

Tuna warning for new mothers 

James Meikle, health correspondent
Tuesday February 18, 2003
The Guardian 

Pregnant women and breastfeeding mothers were warned yesterday to limit their intake of tuna to minimise the risks of damaging their children's health. 

Women planning to have a baby were also advised not to eat more than two medium-sized cans of tuna a week or one tuna steak.

This would be equivalent to three tuna salads or six rounds of tuna sandwiches.

Fish and Birds

Sea mammals   

antagonism with selenium

Health standards

Copper – anti-fouling 

Restruonguet creek

Can accumulate to very high levels

Some organisms are resistant

Nereid worms – very high levels

Oysters – can accumulate so much that they appear green

Not a problem to humans because of sensitivity to taste

Lead 

This element is basically not very toxic in seawater

Organo-lead compounds (anti-knock & petrol) – lead and the Mersey
1979/80

Killed wading birds

Tin

Antifouling and TBT

Arsenic

Cadmium – 

Mussels at Whitehaven

Large chemical works of Albright & Wilson, based on Triassic anhydrite. 

This firm was permitted to discharge 500t of zinc, chromium, copper and nickel per year into the Irish Sea, the largest such discharge around the British coastline, 

Mussels nearby had the highest levels of cadmium ever recorded around the British coastline. Greenpeace brought the first private prosecution of a chemical company under the 1989 Water Act against them and blocked their outfall pipe for good measure. Subsequently regulation by the Environment Agency has significantly reduced environmental levels of cadmium in the Irish Sea.
However, the phosphate rock is now processed at its source in Africa where environmental standards are much lower – how much is this an advance in terms of environmental protection?
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