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Preface

“It is interesting to contemplate a tangled bank, clothed with many plants of many kinds, with birds singing on the bushes, with various insects
flitting about, and with worms crawling through the damp earth, and to reflect that these elaborately constructed forms, so different from each
other, and dependent upon each other in so complex a manner, have all been produced by laws acting around us.”

Darwin’s tangled bank is the biosphere in poetic microcosm,
and the “damp earth” he refers to is soil. Soil is arguably the
most complex of all geological materials, a combination of
mineral and organic constituents in solid, aqueous and gaseous
forms, organized into a loose, porous, horizonated, plant-bearing
material, that is constantly changing. It forms as a result ofa com-
plex series of interactions and feedbacks between lithosphere,
hydrosphere, atmosphere and, biosphere. As the natural geologi-
cal cover of most of the land surface of the earth, it is the focus of
this encyclopedia.

Alfred North Whitehead” once wrote that the European phi-
losophical tradition “consists of a series of footnotes to Plato”.
It might similarly be said that human history is little more than
a footnote to the exploitation of soil that started with the Agri-
cultural, or Neolithic, Revolution, 10 000 years ago. All the
magnificent cultural artifacts of civilization, from cathedrals
to efficient plumbing systems, are the direct heritage of this
exploitation, and the big question today concerns what human-
ity must do to sustain the heritage. At the most fundamental
level this is equivalent to asking what we must do to sustain
our food-production system.

By way of answer, consider Felipe Fernandez-Armesto’s®
definition of civilization: “a relationship to the natural environ-
ment, recrafted by the civilizing impulse, to meet human
demands”. To sustain the food-production system, we need to
avoid making our demands so great, and our recrafting so
extreme, that the biosphere in which we are embedded breaks
down as a life-support system. Unfortunately, agriculture, the

"Darwin, Charles. 1859. On the Origin of Species by means of
Natural Selection, or the Preservation of favoured races in the struggle
for life. London: John Murray. 502 p.

*Whitehead, A. N. 1929. Process and reality, an essay in cosmology.
Gifford lectures delivered in the University of Edinburgh during the
session 1927-1928. Cambridge University Press, 1929. 509 p.

3Fernandez-Armesto, Felipe. 2001. Civilizations: culture, ambition,
and the transformation of nature. New York: Free Press. 545 p.

Charles Darwin'

very technology we depend upon to maintain our complex
societies, is strategically situated to threaten the biosphere at a
vulnerable bottleneck, the soil. Soil occupies a kind of choke
point through which virtually all of the fluxes of energy and
matter that keep the terrestrial biosphere functioning, are
squeezed between different compartments of the landscape,
and for about ten millennia we have been commandeering an
ever growing area of the soil for human use.

Our ecological footprint has expanded to modify, more or
less completely, about a third of the earth’s soils, while threa-
tening a second third. Most of the expansion has happened
since the steam locomotive opened up the grassland biomes
of the western hemisphere to the markets and bellies of the
Old World. Cheap energy from fossil fuel made the expansion
possible, driving the human population, the ultimate crop of the
soil from the point of view of Homo sapiens, to an exuberant
burst of exponential growth. The pressure of our numbers
requires that the soil provide us with ever more food, fibre
and energy, as well as living space. As a consequence we have
become a potent geological force, unique to the Holocene, and
our activities in manipulating the soil, constitute a massive
intervention into the external geological cycle. All the natural
tendencies for soil to erode, to acidify, to salinize, or to become
hydromorphic, depending on factors such as climate, texture
and drainage, have been magnified and exaggerated at certain
times and in certain places, into pathological states. Now we
are a threat not only to terrestrial biomes, but also to the ecol-
ogy of freshwater biomes, and even the sea as sediment loaded
with agrichemicals contributes to hypoxia along coastal
regions.

The fact that we have not yet invented an agricultural system
that is truly sustainable means that we cannot say with any cer-
tainty that our civilization is sustainable. Disasters such as the
dustbowl in the Midwestern USA, and extensive salinization in
the region of the Aral Sea, have seen systems fail within two or
three generations, and even where agriculture has persisted
for five thousand years or more, Egypt and Northern China
being the prime examples, it has been because of fortunate geolo-
gical circumstances rather than human ingenuity. Hence the
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pessimism of Angus Martin*, who, writing as an ecologist, asks:
“How many millennia of deforestation, dust storms and soil ero-
sion has it taken for us to realize that our agricultural methodol-
ogy has had serious flaws in it from the start?”

Yet, history shows that we have the intelligence, imagina-
tion and courage to tackle large issues such as the problem of
sustainability, and compilations such as this encyclopedia are
proof that our knowledge of soils, incomplete and provisional
as all science is, has grown comprehensive enough to solve
the technical problems involved. If we could figure out how
to solve the socio-political ones, humanity might yet achieve
a sustainable civilization. Without doubt it will demand a
monumental effort of cooperation on a global scale. Bill Rees”,
inventor of the concept of the ecological footprint, puts it this
way: “Sustainability is the greatest collective exercise the
human race will ever have to undertake”.

The objective of this second edition of the Encyclopedia
of Soil Science is, in a single volume, to provide an entry
point into the study of that part of the solid earth that is abso-
lutely necessary, not only to the sustainability of civilization,
but more fundamentally to the sustainability of a flourishing

“Martin, Angus. 1975. The Last Generation: the End of Survival.
Glasgow: Fontana. 188 p.

Rees, William E. 2007. Human eco-footprints: straying off the
sustainability trail. The Kenneth R. Farrell Distinguished Public Policy
Lectureship, delivered at the University of Guelph, May 16, 2007.

biosphere. The basic facts, concepts and uses of the soil are
presented alphabetically in the volume, which combines fea-
tures of both encyclopedia and glossary. The longer articles
characteristic of the former are combined with shorter, diction-
ary-style definitions of frequently used terms, commonly found
in the latter. The intended readership is the scientist, engineer,
technologist, environmentalist and planner, with an interest in
soils and a concern for planet Earth. The Soil Science volume,
In combination with other volumes in Springer’s Encyclopedia
of Earth Sciences®, this volume on Soil Science, contributes to
a comprehensive and rigorous view of the environment in which
we live.

The original Encyclopedia of Soil Science was compiled by
Rhodes W. Fairbridge and Charles W. Finkl, Jnr., and first pub-
lished as long ago as 1979. This second edition builds on their
work, and I was fortunate enough to be able to call upon those
two very experienced editors for advice.

I am sorry that Rhodes did not live to see this volume
in print.

Ward Chesworth

°In particular the volumes covering Environmental Science, Geo-
morphology, Geochemistry, Sedimentology, Field Geology, Applied
Geology, Hydrology and Water Resources, Remote Sensing, World
Climatology, and Coastal Science.
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