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3 Million Years of 
Change

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

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, 
“I 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.” 

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 

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 

Beaver Creek: Discovering Our 
Backyard

In collaboration with 
Mansel Nelson from the 
Environmental Education 
Outreach Program (EEOP) 
and Taylor Joyal, with the 
Environmental Science 
Department, we are currently 
developing education research 
programs and materials for 
Beaver Creek, most of which 
are available on our online 
environmental Gazeteer (see 
page 5). 

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 
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New Websites:
1 Beaver Creek Gazeteer
2 NERD database
3 PJWOOD database
4 DIREnet drought                
5 network

Graylynn Whiterock with Summer Scholars at 
Beaver Creek
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Tech Corner

The Merriam-Powell Center for Environmental Research promotes interdisciplinary research throughout 
the region.  We foster collaborations among scientists, land-managers and educators to 1) understand 

environmental processes essential for functioning ecosystems and 2) apply scientific knowledge for the 
development of effective strategies that will ensure intact ecosystems for future generations.

Please give us your questions or comments: Jennifer Johnston, jlj46@nau.edu, (928) 523-0683

www.mpcer.nau.edu

www.mpcer.nau.edu
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This site serves as a single point of reference detailing the natural history and human 
ecology of the Beaver Creek watershed.  It features a variety of maps, habitat photos, and 
educational resources. The major theme for this project is “Conserving Water Through 
the Ages,” reflecting the influence of both culture and nature on the ecological history of 
the watershed. The website will be completed by August, so it’s not too late to send us 
reccomendations!

www.mpcer.nau.edu/beavercreek

This site provides both a permit submission system and a database of research conducted 
on the Coconino National Forest (COF). It’s a collaborative project involving Northern 
Arizona University, Coconino National Forest and the Rocky Mountain Research Station. 
It will not only allow us to track research being conducted within the COF, but will 
provide a valuable database to help conduct future research. The research permit system 
includes instructions on how to obtain permits and access research databases and an online 
permit form. 

www.mpcer.nau.edu/nerd

PJWOOD is a new website and online database of pinyon-juniper treatments on the 
Colorado Plateau conducted by the Bureau of Land Management. The website is a result 
of our partnership between the BLM, USGS-NBII Southwest Information Node and NAUs 
Information Technology Services. It includes over 2,000 treatment images, downloadable 
maps, an online mapping system and a database including 763 BLM pinyon-juniper 
treatments. 

www.mpcer.nau.edu/pj/pjwood

The DIREnet site is an online portal for researchers, administrators and educators that will 
facilitate understanding of drought impacts on regional ecosystems and explore linkages 
between climate change and drought. The site includes contact information for DIREnet 
members, drought-related publications and will include databases and information on 
ongoing projects. We will have over 30 experts participating in a 3-day meeting at NAU 
August 16th through the 18th.

www.mpcer.nau.edu/direnet
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The Merriam-Powell Center is launching 12 new websites this year. Four of these are 
featured below. We welcome the opportunity to work with associates in developing sites 
of their own. (Contact Neil.Cobb@nau.edu if interested) 

New Online Resources



This class is open to undergraduates and graduates.

New Class Takes to the River

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.

3 Million Years of Change (cont’d)

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 

water is infrequent, water storage becomes extremely 
important,” he said.

Work is still ongoing. Egbert Schwartz is asking: how 
do microbial processes change as soils get older? 
“We’re trying to figure out what these microorganisms 
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, 
when soil develops and gets older we would expect 
the bacteria to start making it available to plants.”

Schwartz has found that nitrogen in the DNA of these 
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 

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.” 

USFS Experimental Watershed and by its 
United Nations recognition as a Man in the 
Biosphere Reserve.

Education efforts at Beaver Creek 
are already underway. The EEOP has 
incorporated water testing at Beaver Creek 
into its summer scholars program, a three-
week educational experience for middle 
and high school students. “For many of the 
students, this will be their first exposure 
to hands-on environmental science. Every 
chance we have to make children more 
aware of their surroundings and talk to them 
about careers is a great opportunity. Beaver 
Creek is a wonderful resource we can use 
to reach those goals,” said Mansel Nelson, 
Senior Program Coordinator of the EEOP. 

Nelson has planned three Summer Scholars 
trips to the creek. Students will take 
water samples, measure conductivity, pH, 
alkalinity, and “learn to think of science in 
real-life terms,” Nelson said. He has also 
worked with teachers and students from 
Flagstaff middle school to develop their own 
research programs. He said, “There has been 
a lack of focus by the state on science, that’s 
one of the purposes of Summer Scholars, 
to re-emphasize the importance of science 
in our curriculum and increase awareness 

of post-secondary education and career 
options.”

In a similar effort, Environmental Science 
instructor Taylor Joyal is leading a workshop 
for middle school teachers designed to make 
them more comfortable developing their 
own research-based curriculums. They will 
complete a project themselves; collecting 
and testing water samples, and learn to apply 
that knowledge to their own unique classes. 
Taylor will also lead a workshop for the 
Center for Science Teaching and Learning 
in conjunction with the Master of Arts in 
Science Teaching (MAST) program, open 
to graduate and undergraduate students of 
all disciplines interested in teaching science. 
Taylor said he thinks it is important to show 
students, hands-on, how ecosystems work. 
“It’s one of the most rewarding experiences 
on both sides, for teachers and students. 
I’ve met scientists who say, if it weren’t 
for the experience they had in the field they 
wouldn’t be where they are now,” he said. 
Taylor hopes to attract students from all 
disciplines to participate in these programs. 

Access to the watershed and previous 
research conducted there make Beaver Creek 
an ideal outdoor laboratory for students and 
researchers alike.

Teacher Workshop at Beaver Creek

The Creation of 
NICCR

Joseph Shannon, professor of biology, 
is spearheading a new three week class 
targeting science educators. The course 
consists of five days of class, training, and 
preparation in town, and nine days on the 
river. Called BIO 561, ENV571, or BIO 
471, this class is open to graduate and 
undergraduate students from all disciplines.

With the help of six other professionals 
from varying ecological backgrounds, 
Shannon will lead students down 226 
miles of river to study water quality, 
macroinvertebrates, bottom substrate, 
riparian cover, flow, recreation impacts, 
and bacteria at 18 different tributaries.

In this unique class, students will work on 
a real project for the Arizona Department 

of Environmental Quality (ADEQ) 
called Bioassessment of Colorado River 
Tributaries in Grand Canyon National 
Park. “The object of the course is to help 
science and math teachers feel comfortable 
designing research projects in their own 
classrooms.” Shannon said, “We want 
teachers to become more confident 
implementing research into their curriculum. 
Because this isn’t just another assignment 
for class, it’s real research with real 
impacts, we hope they’ll say to themselves, 
‘I can do this. I’ve done it before.’”

The class, funded by AZDEQ, Student 
Fees and the Grand Canyon Conservation 
Fund, will run from July 5th through the 
25th. Please contact Joe Shannon at Joe.
Shannon@nau.edu for more information.

Dan Guido, Lab Manager, Forest Eco-
system Ecology Lab, Forestry.

www.mpcer.nau.edu www.mpcer.nau.edu
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Beaver Creek: Discovering Our Backyard (cont’d)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.

The next round of funding will 
begin soon. Koch said they will 
be putting out a call for proposals 
sometime in August. He expects 
another 90 or so proposals.
 
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 

programs to look at how climatic   
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                           

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).

“NAU’s primary role is to 
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 

The watershed is openly accessible to 
researchers and to teachers wanting to 
incorporate research into their curriculum. 
There is no cost to use this site.

The Beaver Creek Environmental 
Gazeteer provides a wealth of resources 
to those interested in establishing 
research projects at the creek. The site 
features images, past studies, potential 
education programs, information on 
the watershed’s hydrology, geology, 
anthropology, and much more. The 
online Gazeteer complements an existing 
website maintained by the USFS Rocky 
Mountain Research Station which 
features the Beaver Creek watershed 
(http://ag.arizona.edu/OALS/watershed/
beaver/bclife.html).

Please contact Merriam-Powell Director 
Neil Cobb at Neil.Cobb@nau.edu if you 
are interested in the Beaver Creek site.

 River Ecology 
class on the Colo-
rado River (top),  
Students studying 
river biology 
(right)

“If we don’t consider 
the soil, we’re going 

to be lead to the wrong 
conclusions.” 

change in the 
U.S.  affects plant 
distribution and 
carbon storage, or 
we may initiate 
an inter-regional set of 
related experiments to try 
and reveal nation-wide 
trends,” Koch said. NICCR’s four regional centers are run by 

Michigan Tech., Penn State, Duke, and NAU. 


