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Copper and nickel concentrations in mosses 

1990-1992 (Nord 1994:9)



The father of botany Carl von Linné (1707 - 1778)

"Hardly any plant seems to 

survive in the vicinity of the 

Falun copper mine, because 

the devilish sulphur vapours 

have completely denuded the 

ground. Only crowberry

appears to survive the 

sulphurous smoke and frost." 

(Flora Lapponica, 1737)

Linnaeus in a Sami costume. Colored 

copperplate engraving, after a portrait by 

M.Hoffman, painted in the Netherlands 

sometime between 1735-1738. 



Empetrum nigrum L. - crowberry

Monni, S., Salemaa, M. & Millar, N. 2000. The tolerance of Empetrum nigrum to copper and nickel. 

Environmental Pollution 109: 221-229.



Annual rings in the stem of Empetrum nigrum



Cu smelting since 1945

Ni smelting since 1960
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Heavy metal emissions
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Location of the study sites



0.5 km

8 km

Enrichment of heavy metals 

in the soil organic layer

Cu 5 800 mg kg-1

Ni      500 mg kg-1

Cu  150 mg kg-1

Ni     40 mg kg-1


