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3 Million Years of
Change

The Soils of the San
Fransisco Peaks

Steve Hart and Egbert Schwartz
are currently conducting research
revealing the impacts of soil

age on nutrient availability and
plant production. The two are
co-principal investigators on the
project, still underway, which
they hope will establish a soil
chronosequence such as the one
already well-known in Hawaii.

“Most of what we know about
how ecosystems develop over time
has been developed from tropical
systems. The question we want

to answer is: does this pattern
happen in arid systems? If so,
that’s important because it tells us
factors that regulate productivity
of ecosystems are predictable and

Paul Selmants, PhD student Forestry
(left) and Jennifer Schweitzer, post-
doctoral research associate, Forestry

(right).

ultimately limit what we can use
those systems for,” Hart said.

The Arizona chronosequence
includes soils of varying age, from
the youngest site at Sunset Crater
(1000 years) to the oldest at Cedar
Mountain (3 million years).

So far, results show the key role age
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plays in nitrogen and phosphorous
availability to plants. Hart’s
research suggests plant production
in young soils is limited by a low
amount of nitrogen where older

§ soils are limited by low amounts

of phosphorous. He explained

it takes time for nitrogen to mix
into the soil from the atmosphere,
meanwhile, phosphorous, which

is supplied by the soil parent
material, begins to break down and
cycle out of the soil.

Hart recently returned from
sabbatical in Hawaii. Comparing
tropical data to results from the
Arizona chronosequence, he said,
“l am astounded how similar

this model fits both the tropical
vegetation system and what we’re
finding here in the semi-arid
gradient. The pattern is remarkably
similar for two systems with
totally different tree species and
climate.”

(continued page 2)

Graylynn Whiterock with Summer Scholars at
Beaver Creek

| Beaver Creek: Discovering Our

‘ | Backyard

In collaboration with
L Mansel Nelson from the
Environmental Education
Outreach Program (EEOP)
and Taylor Joyal, with the
Environmental Science

' programs and materials for

are available on our online

environmental Gazeteer (see

page 5).

Department, we are currently
developing education research

Beaver Creek, most of which

The education programs
designed for Beaver Creek
will be adaptable to other
riparian areas as well. The
Beaver Creek watershed

is special for a number of
reasons. It flows down an
elevation gradient through

a variety of ecotones, from
ponderosa pine forests to low
deserts and is one of Arizona’s
few perennial streams. Its
uniqueness is underscored

by its designation as a

(Continued page 3)
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completed the initial round of
NICCR funding. They received

97 pre-proposals (the most of all
the regions). Out of the 27 invited
to submit a full proposal, four
were chosen to receive funding.
These were Edward Schuur from
the University of Florida, Russ
Monson from the University of
Colorado, Neil Cobb from the
Merriam-Powell Center, and Kiona
Ogle, an NAU graduate now a
faculty member at the University of

Wyoming.

change in the
U.S. affects plant
distribution and
carbon storage, or
we may initiate

The Creation of
NICCR

The Department of Energy
recently awarded Bruce
Hungate and George Koch

a $1 million grant making
NAU the Western Regional
Center of the National
Institute for Climatic Change
Research (NICCR). The two
are co-directors of the center,
assigned to facilitate climate
change research in the
western United States and
Alaska (see map, right).

The next round of funding will
begin soon. Koch said they will
be putting out a call for proposals
sometime in August. He expects

“NAU’s primary role is to
P y another 90 or so proposals.

run a peer-reviewed research
program designed to fund
projects in the 13 western
states including Alaska

and Hawai’i,” Koch said.
Through this peer-review
process, they have already

In addition to funding individual
research projects for each region,
Koch mentioned possible future
regional collaboration. “NICCR’s
regional center directors may
work together to conduct synthesis

an inter-regional set of
related experiments to try
and reveal nation-wide
trends,” Koch said.
programs to look at how climatic michigan Tech., Penn State, Duke, and NAU.
He also has plans, after a few
rounds of NICCR-funded
research have matured and
shown results, to write a high
level synthesis which he hopes
will provide a comprehensive
analysis of good quality

climate research. He will soon
be looking for post-doctoral
candidates to work on this
synthesis and perhaps on another
separate (though NICCR-
related) climate consultation
project. Koch hopes to establish
a consultation firm to assist
governments and corporations

in Arizona that want to invest
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NICCR’s four regional centers are run by

in land management activities
which reduce their greenhouse
gas emissions. Koch said, “When
they are ready to make changes
toward controlling emissions

and regulating climate change,
we want to be there to provide
the information they need to be
successful.”

“We hope this NICCR funded
research and information will be
useful in preparing for the future
and perhaps even influencing it,”
Koch said.

important,” he said.

do microbial processes change as soils get older?

are doing. Can we tell how things are changing
in the environment by looking at how microbial
communities are changing?” he asked.
Egbert said, “The idea is there is little nitrogen
available in young soils and so we wouldn’t expect

. &%= bacteria to give up nitrogen in those cases. However,
Dan Guido, Lab Manager, Forest Eco-  when soil develops and gets older we would expect
system Ecology Lab, Forestry. the bacteria to start making it available to plants.”

Steve has found the major
difference between tropic and
arid systems is that soil moisture
plays a larger role in semi-arid
systems than Hawaii. “Soils

are able to store more water
over time. For example, if you
are in a rainy constant climate
(2.5m/yr) in Hawaii you don’t
care if the soil stores much water
because you get more than you
need. If you are in a semi-arid
climate, like Arizona, where

organisms increases between Sunset Crater and the
next oldest site, but begins to taper off afterwards.
Something similar happens in Hawaii. Scientists do
not yet know why.

“I”ve also done these same measurements

on the Merriam-Powell elevation gradient.

Nitrogen availability is not just in question with
chronosequences; it’s an issue everywhere,”
Schwartz said. He said understanding soil microbial
communities could help determine the effects of

3 Million Years of Change (cont’d)

water is infrequent, water storage becomes extremely

Work is still ongoing. Egbert Schwartz is asking: how

Schwartz has found that nitrogen in the DNA of these

“If we don’t consider
the soil, we’re going
to be lead to the wrong
conclusions.”

“We’re trying to figure out what these microorganisms climate change on ecosystems and agriculture.

For example, he has found bacterial
communities vary along the elevation gradient
so distinctly that, by analyzing the bacteria

in a given sample, it is possible to tell which
site the soil came from. “We’ve seen a strong
relationship between environmental factors
such as mean annual precipitation, mean
annual temperature, and bacterial communities.
So, as temperature and precipitation change,

it is possible we’ll see bacterial communities
shifting between high and low elevation sites,”
he said.

Hart also points to the importance of soils in
predicting the effects of climate change. He
says one implication of this work is to realize
we need to understand how soils are going to
react to climate change in order to understand
how plant communities are going to change.
“If we don’t consider the soil, we’re going to
be lead to the wrong conclusions.”



