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n June 1991 the volcano Pinatubo ha

eruption. Over just two days the volcano

ed about 10 billion tons of magma and 20 million

tons of sulphur dioxide, and the resulting aeros

t least tf

influenced the global

years. This event alone introduced 2 million tons

of zine, 1 million tons of copper and 5,500 tons of
admium into the surface environment. The mil-

lions of tons of ash pumped into the atmosphere

spre

d over thousands of square kilomerres, pro
bably containing all the elements in the Periodic
System, In addition to the elements known to be

€SSenti:

to life, such as b

ydrogen, carbon, nitro

fen, o n, sodium stassium, calcium, mag-

Volcanic eruption at Krafla,
lceland 1980.

ND ADRIAN FRANK

nesium, iron, copper, zinc, phosphorus, sulpt

and iodine, volcanoes also redistribute

ments which under certain conditions are reg

ded as harmful, such as arsenic,

um, mercury, lead, radon and uranium plus t

remaining elements, some of which have st

undeterm

| effects. Similar volca

events have occurred e few years thr

geological history (I rom the sta

of natural releases of metals to the environment

it is important to realize that there are on

on the surface

average 60 volcanoes erupt

the earth at any given time. The total flux

icant. Sul

metals from these eruptions is si
rine volcanism is even more significant thar

atg

tinental margins. It has been conservative

estimated that there are at least 3,000 vent fielc

on the mid-ocean ridges.

['he p! arth is thus the ultimare source

all metals, Metals are ubiquitous in the lit

, where

phe ey are i genously distrib

ted and occur in different chemical forms. O

ly natural concentrations whic

are commercially exploitable. While such

malous accumulations are the focus of miner

exploration the background concentrations

metals which occur in common rocks, sedimer

and soils are of gr

eater significance to the tota
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