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For more than a century, we’ve recogni-
zed that the movements and availability of
many chemical elements at the surface of the
Earth are affected by biology, defining an
interdisciplinary scientific field known as
biogeochemistry. With the Earth’s burgeo-
ning population and increasing resource de-
mands, humans now have a huge impact on
the movement of geological materials at the
Earth’s surface—in many cases more than
doubling the natural movement of materials
in the Earth’s global biogeochemical cycles.
Indeed, the impact of a single species, Homo
sapiens, now dominates many aspects of the
Earth’s biogeochemistry, with deleterious
effects on the environment both locally and
globally.

Human impacts on the carbon cycle are
well known, yielding anticipated global
changes in the Earth’s climate. Likewise,
human impacts on the availability of ni-
trogen, largely to improve agricultural yield,
leave their mark on greater levels of water

pollution in rivers and coastal marine waters.

Nitrogen that escapes from agricultural fields,
largely as ammonia, affects air quality,
especially fine particulate matter, in regions
downwind of agriculture. Other gaseous
losses of nitrogen yield acidic rain and
depletion of stratospheric ozone.

Human extraction of a wide variety of
chemical elements—boron, copper, lithium,
mercury and vanadium—from the Earth’s
crust now vastly exceeds the natural release of
these materials from rock weathering, yielding
high inadvertent pollutant concentrations in
runoff waters and potential resource depletion
for future generations. Our extraction of
phosphorus from the Earth’s crust is likely to
deplete the global supplies of mineable
phosphorus within this century.
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We wrote this textbook to satisfy the
curiosity of a growing cadre of students who
are fascinated by the role of biology in
controlling geological processes on Earth—
from the earliest dawn of life on Earth to
modern times. Understanding the role of
microbial processes should bring some
humility to the human species; microbial
processes have stabilized Earth’s surface
conditions for much of its history. The
current impact of humans is upsetting earth
system processes, with impacts on climate,
stratospheric ozone, seawater chemistry and
biodiversity. Nearly all environmental pro-
blems that face us have a chemical com-
ponent, which must be understood from the
molecular to global levels.

From the beginning of our work on a
textbook for biogeochemistry, we wanted to
have an edition in Chinese for students in
China. China will play a huge role in the
health of our environment in the coming
years. Graciously, Dr. Shen Yu of the
Institute of Urban Environment in the
Chinese Academy of Sciences, offered to
guide the translation effort with his collea-
gues and students. The result is a delightful
volume, which we hope will aid a new
generation of students in China to continue
their work to stabilize human population
growth and its impact on our planet. The
alternatives are less certain and less
desirable, both for us and our descendants.
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