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THE DEVIL,S SOILS: THE SOILS THAT BITE BACK
Steve Appleyard

1-rH E first Europeans who settled in coastal areas of
I Aushalia brought with rhem a myth from the Old

World about the role of humans in dominating the land,
and about how ever-willing soils would offer up the
fruits ofthe earth to their Masters. But in doing so, they
forgot their own stories, told since at least the Middle
Ages, ofthe soils that would not be dominated but would
bite back.

People who used to live on the North Sea coast of
what is now Germany knew these soils as Maiboldt,the
Devil's soils. To theDvtch, Kattekleigrondmwere solls
inhabited by evil spirits that refused to give a crop. We
now generally call these materials ' Acid Sulfate Soils,'
(ASS).

ASS are naturally occurring waterlogged soils that
contain iron sulfide minerals, generally as the mineral
pyrite. These soils are mainly found in coastal regions
of Australia (Figure l) and mostly have been formed
during the last 10 000 years when the sea level rose to
near its current position after the last ice age.

These soils are absolutely benign when undisturbed.
They are also very unexciting to look at, and consist
mainly of grey or greenish-grey clayey, silty or sandy
materials below the water table, often with orange or
yellow iron-rich mottlesjust at, or above the water table.

But don't be fooled by their appearance. These soils
are anything but dull if they are drained or dug up
without care.

The pyrite they contain can react with oxygen flom
the air to form a toxic brew of sulfuric acid, metals
leached from soil minerals and often arsenic that has
been trapped within pgite crystals. This acid leachate
can be washed into drails or into groundwater and can
cause a variety of environmental problems. These
include causing fish kills due to deoxygenation and
aluminium toxicity; loss of biodiversity in estuaries,
wetlands and waterways; contamination ofgroundwater
resources by acid, arsenic, heavy metals and other
contarninants; loss of agricultural productivity; and,
conosion of concrete and steel infrastructure by acidic
soil and water.

The National Committee for Acid Sulfate Soils
estimates that there is potentially $10 billion worth of
liability in coastal regions of Australia ifthe disturbance
ofthese soils is not well managed.

Historicol bockground
Environmental effects caused by the drainage of

ASS in Australia were frst described in WA in 1917.
The Govemment Geologist ofthe time, H.p. Woodward,

Figure 1. Coastal areas of Australia where the,e is a hjgh risk
of acid sulfate soils occurring

visited an agricultural development at Torbay near
Albany where entire crops had been killed following the
construction ofan extensive drainage scheme. Woodward
identified pyrite oxidation caused by the drainage as the
source of the acidity, and he recommended intensive
liming of drain water and soils to control the problem.
Soils in the area are still acidic and generating acidic
leachate more than 100 years later.

However, the lessons leamt were quickly forgotten,
and ASS were not "rediscovered" in WA until 20 years
later (which was still 3 0 years earlier than the description
ofthese materials flom the eastem seaboard;. Tiak le
and Southem from the Department of Agriculture
identified highly pyritic peaty soils in many areas on the
Swan Coastal Plain and on the South Coast. In many
areas there was evidence that pyrite oxidation was
occurring due to soil disturbance and drainage. Once
again, this work was largely forgotten until the 1960s
when it was picked up by researchers working on ASS
on the eastem seaboard where concem arose because of
outbreaks ofthe fish fungal disease Epizootic Ulcerative
Syrdrome (EUS or "Red Spot" disease) which were
thought to be exacerbated by exposure offish to acidic
water.

In WA the problem was generally not considered
significant, however, this view changed in January 2002
with the discovery of widespread goundwater acidity
problems and contamination by arsenic caused by the
disturbance of sulfide-rich peat soils for urban
development in Stiling. Not only were ASS present in
the heart ofthe Perth Mehopolitan Region, but also their
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