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he ongoing search for life on

other planets reveals how for-

tunate we are to have the right
balance of ingredients here on
Earth. Our planet has 6.9 billion
humans living on the Earth’s land
surface. This zone of the crust is
critical because it provides us with
fertile soil for growing food, clean
water for drinking and habitat for
adiversity of plants, microbes and
animals. Precious landscape, in-
deed.

The “critical zone” stretches
from the treetops to the bottom of
the groundwater and can be
thought of as a permeable, living
filter in the larger Earth system.
The thin green carpet of plants,
microbes and animals directly
controls how climate chisels away
at the landscape, how it weathers
rock to form soil and how it
changes the quality of water dur-
ing its transport.

Although scientists know alot
about the plant communities, soil
fertility, geology and hydrology of
the critical zone, we don’t have a
detailed understanding of how all
the components interact to shape
landscapes and clean and store our
water. Therefore, the National Sci-
ence Foundation and the European
Commission recently created a
network of 10 Critical Zone Obser -
vatories, sixin the U.S. and four in
Europe, to study this key compo-
nent of our life-support system.

The University of Arizonais the
headquarters of the Jemez River
Basin-Santa Catalina Mountains
Critical Zone Observatory.

This observatory, under the
leadership of a group of faculty in
the UA’s School of Earth and Envi-
ronmental Sciences, focuses on
the Santa Catalina Mountains
near Tucson and the Jemez Moun-
tains north of Albuquerque. Itis
the only critical zone observatory
that hasresearch sites arrayed
along elevation gradients in the
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semi-arid Southwest.

The mountains of Arizona and
New Mexico host a range of rock
types and climates. Temperatures
and the amount of precipitation
vary dramatically with elevation.
Because geology and climate exert
primary control over critical zone
formation, the diversity in rock
type and climate makes these
mountains natural laboratories for
critical zone science.

stallations.

However, unraveling complex
interactions among vegetation,
soils, rocks and water requires
close collaboration among ecolo-
gists, hydrologists, soil scientists
and geologists. All of us must
bring our state-of-the-art tools to
thejoint research effort.

Our UA-led team is setting up
sensor networks in low, interme-
diate and high elevation water-
sheds in the two mountain ranges
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ABOVE: Research scientists Sarah Hayes and Adrian Harpold in-
stall soil moisture, temperature and solution probes to obtain
information on the transit of water, soluble materials and heat
through the critical zone subsurface. Wires transmit sensor re-
sults to data loggers for storage.

LEFT: UA research scientist Julia Perdrial excavates a soil pit be-
fore she installs sensors that will measure energy fluctuations
in the subsurface. Red flags indicate the location of sampler in-

to measure how climate affects the
flows of water and materials
through vegetation, soils, ground-
water and streams. We collect data
on precipitation, soil moisture,
plant uptake, aquifer recharge and
stream flow during and between
bothrainfall and snowmelt.
During such events, members
of our team of postdoctoral scien-
tists, graduate students and un-
dergraduate researchers rush to
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More about the critical zone:
WWW.czo.arizona.edu

UA Department of Soil, Water and
Environmental Science:
ag.arizona.edu/SWES/
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the field to collect samples of wa-
ter, soil and plant tissue and bring
them back for laboratory analyses.

We are discovering much about
the critical zone. We are finding
that soil depth and development
strongly influence the partitioning
of water in the landscape, the
speed that it is delivered to
streams and the unique chemical
“fingerprint” it obtains during its
journey.



