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 In The Structure and Function of an 
Alpine Ecosystem: Niwot Ridge, Colorado, the 
third volume in the LTER Synthesis Series 
published by Oxford University Press, editors 
and Niwot LTER investigators Tim Seastedt 
and Bill Bowman polish up and present infor-
mation gathered since the 1950s to create 
this significant contribution to 
the understanding of the  rela-
tionships between the physical 
and the biotic environment of the 
alpine ecosystem in central Col-
orado. 
 Similar volumes are in the 
works at several LTER sites, but 
managing the project is no small 
task. “Organizing a group of 
authors can be a headache, but 
there are ways to facilitate com-
pilation of an edited volume,” 
says Bill Bowman, who believes 
good organization at the start of 
the project is integral to its suc-
cess. “It’s a great exercise in syn-
thesizing what has been done and 
where the research is going. It’s 
also a good way to put the site 
research into a broader context 
of general ecological theory, as well as deter-
mining what is unique about your own site.”
 Editor and Niwot principal investigator 

ical Research, which provides guidance for 
experimental and monitoring design useful 
to the greater research community.  These 
volumes are available from Oxford Univer-
sity Press (http://www.oup-usa.org/catalogs/
general/series/)

 Several cross-site, cross-agency and cross-
national research activities are in the works 
as a direct result of activities and discussions 
at the LTER All Scientist’s Meeting, August 
2000 in Snowbird, Utah (LTER ASM 2000).  
The following are descriptions of a few  of 
these workshops being organized by LTER 
researchers around LTER principals. 

 Integration of the natural and social 
sciences at LTER sites (and beyond): the 

graduate student perspective  This workshop 
is sponsored by NTL-LTER and the Univ. of Wis-
consin natural-social science IGERT program.  For 
more information, contact Karen Wilson, co-orga-
nizer, NTL-LTER (kawilson@students.wisc.edu). 
This  workshop will occur at the Ecological Society 
of America Meeting on Sunday August 5  in Madi-
son, Wisconsin. For information about restering for  
and attending the ESA 2001 meeting, see the Web 
site: http://esa.sdsc.edu/Information on the work-
shop, including a tentative schedule, is available at 
our website: http://limnology.wisc.edu/lterigert/ 

 Human and natural systems are intrinsi-
cally linked, and there are few ecosystems 
that have not been altered by anthropogenic 
action. For this reason, it has become increas-
ingly important for social and natural scientists 
to work together. True interdisciplinary work 
goes beyond a natural scientist asking a social 
scientist to collect some data (or vice versa)—
rather it involves developing questions and 
designing ways to answer them together. This 
workshop will begin building those bridges 
for graduate students who will determine the 
nature of integrative science in the years to 
come.  Our goal for this workshop is to identify 
strategies for more successful social-ecologi-

LTER Synthesis Series Continues with Niwot Volume 
Editors Bowman and Seastedt reflect on value of exercise

continued on page five

Tim Seastedt agrees. “The commitment to this 
effort is substantial and should not be underes-
timated.” Seastedt has ample advice for sites 
taking on this project. “Editors should provide 
authors with as much guidance on technical 
details as possible. Expect to spend substantial 
time, substantial funds, or both on standard-

izing writing styles and 
graphics.”
   Even with the con-
siderable commitment 
involved with submit-
ting a volume to the 
series, the editors all 
agree the effort is 
worthwhile. “The book 
allowed authors to pro-
vide an in-depth anal-
ysis of their respective 
subject areas, which 
allowed us to put these 
findings into a larger 
perspective,” Seastedt 
says.
 The book is the 
third in the series that 
will encompass the 
legacy of LTER science, 

following Grassland Dynamics, a synthesis 
of the Konza Prairie tallgrass ecosystem, and 
Standard Soil Methods for Long-term Ecolog-
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The Black-tailed Prairie Dog— a small mammal 
with a large influence in Colorado

 While prairie dogs once were ubiquitous 
in the western United States, sylvatic plague 
infestations and habitat fragmentation have 
reduced populations to less than five percent 
of their historical distribution. Stakeholders 
in the shortgrass steppe ecosystem of Colo-
rado have conflicting views on the critters, 
but the Shortgrass Steppe LTER (SGS) is 
providing research 
results to clarify con-
cepts and enable desi-
cion making. 
    The National Wild-
life Federation peti-
tioned to have the 
prairie dog listed as 
“threatened” under 
the Endangered Spe-
cies Act, but the U. S. 
Fish and Wildlife Ser-
vice found the spe-
cies “warranted, but 
precluded” for list-
ing. The status of 
the species will be 
reviewed yearly, and 
prairie dogs could 
become federally 
protected if conser-
vation efforts by state 
and local governments are not successful. 
 While there seems to be a consensus 
among policy-makers, farmers, ranchers, 
developers, and biologists that the prairie dog 
should be kept off the endangered species list, 
the role and the fate of the critters remains 
the major question.   Some view the prairie 
dog as a keystone species, integral to the via-
bility of the shortgrass ecosystem. Others think 
of prairie dogs as vermin, incompatible with 
farming, ranching, and urban development. 
 Conservation efforts are further compli-
cated by the presence of the sylvatic plague. 
Little is known about how the plague moves 
from one population to another, how it 
affects the genetics of prairie dog metapop-
ulations, or how it can impact humans and 
domestic animals.  Once a colony is infected, 
decimation is fast and usually complete.
     SGS LTER researchers are working to pro-
vide scientific information about the species. 
Their results are effecting policy decisions, 
conservation practices, and historical miscon-

ceptions about the black-tailed prairie dog.  
  James Detling and his graduate students 
have found that while prairie dogs appear to 
reduce cover and biomass of graminoids, their 
herbivory may result in an increase of forbs, 
shrubs, and overall forage quality on prairie 
dog towns. LTER graduate student J. P. Farrar 
is analyzing plant samples from colonies in 
Texas, Colorado, and Montana to determine 
the effects of prairie dogs on plant biomass 

and nitrogen content. Graduate student Debra 
Guenther recently completed research that 
suggests that cows do not avoid grazing on 
prairie dog towns. These studies challenge the 
notion that the presence of a prairie dog town 
precludes the use of the land by cattle. If prai-
rie dogs and ranching are not incompatible, 
ranchers may be less likely to contribute to 
population decline by exterminating colonies 
found on their property. Farmers and ranchers 
are already helping to conserve the mountain 
plover (Eupoda montana) and may indeed be 
receptive to active conservation efforts for prai-
rie dogs, especially if incentives are offered. 
 Prairie dogs may be a keystone species 
in the shortgrass ecosystem. Graduate student 
Jeanine Junell is examining arthropod com-
munities on and off prairie dog towns in 
the Pawnee National Grasslands. The Short-
grass Steppe LTER Field Crew has conducted 
animal surveys and vegetation surveys to com-
pare species composition on and off prairie 
dog towns. Burrowing owls (Athene cunicu-

 Laurel Hartley, Shortgrass Steppe LTER, 
Colorado State University

The black-tailed prairie dog (Cynomys ludovicianus) of the Colorado 
Shortgrass Steppe—Keystone species or pesky vermin?

The National Science Foundation
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laria)  frequently hunt and nest on towns. 
Recreational shooting of prairie dogs may 
be contributing to the decline of the owl spe-
cies by negatively influencing nesting success, 
according to LTER student Jason Woodard, 
and the Colorado Division of Wildlife will 
prohibit shooting of prairie dogs on public 
lands as of September 2001.  Prairie dog colo-
nies are considered parts of a larger metapopu-
lation in which local extinction due to plague 
and subsequent recolonization are common. 
Graduate students of Dr. Beatrice Van Horne 
and Dr. Michael Antolin have been using allo-
zyme, minisatellite and microsatellite markers 
to answer questions about genetic subdivision 
and dispersal patterns of this highly social spe-
cies. Genetic information may offer answers 
to questions such as whether it is imperative to 
concentrate efforts on preserving large meta-
populations and what the prognosis is for 
small colonies that have been isolated by 
urban expansion or agriculture. Furthermore, 
developers often pay to have colonies 
transplanted, at considerable expense and 
questionable success. Growing knowledge 
of social behavior and dispersal tendencies 
has increased success of colony relocation.  
 A multi-agency workshop was held Feb-
ruary 27th through March 1st to discuss the 
status of black-tailed prairie dogs  in Colorado. 
The workshop was held in Fort Collins, Colo-
rado and organized by EDAW Inc., a private 
consulting firm. Among the attendees at the 
meeting were representatives from the Short-
grass Steppe LTER, the Colorado Division of 
Wildlife, the U. S. Fish and Wildlife Service, 
the U.S. Department of Agriculture, the Colo-
rado Farm Bureau, the Colorado Cattleman’s 
Association, and the cities of Fort Collins 
and Boulder. This workshop was informative, 
inclusive, and an overall success. Several 
salient points were made. Most agencies and 
individuals do not want to see the prairie 
dog listed under the Endangered Species Act. 
Transplantation rather than extermination of 
colonies is better for public relations, but relo-
cating animals is complicated by the lack of 
available land, the social nature of the spe-
cies, and by the complex genetics of meta-
populations. Educated guesses are prolific, but 
nobody really knows how the sylvatic plague 
will continue to influence prairie dog popula-
tions. Most farmers and ranchers have never 
seen prairie dogs as compatible with their pro-
fessions, but views are changing and many 
individuals may be receptive to information 
and incentives. To be sure, these small mam-
mals are making a large impact on politics and 
policies in Colorado. Researchers of the Short-
grass Steppe LTER will continue to provide  
scientific information regarding the ecology 
and biology of the black-tailed prairie dog. 

Main Research Findings
 Among the key discoveries resulting from 
the first three years of (CAP) LTER,  three 
stand out for their scientific generality and 
potential social relevance:
 1) In a comprehensive study of the nitro-
gen mass balance for the CAP ecosystem, 
anthropogenic sources far outstrip natural 
sources of Nitrogen(N). More interestingly, 
vegetation and soils in the city are likely sinks 
for retaining much of the enormous quantities 
of N from combustion-derived NOx produc-
tion (Baker et al. in review). This detailed 
N mass bal-
ance is a first 
for an agro-
urban ecosys-
tem and is thus 
a landmark 
effort. 
 2 ) O u r 
urban-fringe 
study has deter-
mined that the 
spread of the 
city through 
the construc-
tion of new 
single-family 
houses at the 
periphery is 
instrumental in 
d e t e r m i n i n g 
changes in key 
ecological variables such as microclimate, 
soils, and vegetation cover. Initial data came 
from county records, but are now being sup-
plemented with aerial photos to monitor land-
use change. The remote-sensing team is devel-
oping a classification scheme.
 3) Examining sources of toxic releases 
and patterning of air pollution in Phoenix 
neighborhoods reveals that ethnic minorities 
and the poor are exposed to greater envi-
ronmental hazards (Bolin et al. 2000). How-
ever, with the shift from traditional smoke-
stack polluters to new economy chip manufac-
turers, comes a greater tendency for polluters 
to locate in more affluent neighborhoods.
 Understanding the ecological changes that 
accompany new housing and urban sprawl will 
allow for more rational city planning; knowl-
edge of nutrient sources and sinks in an urban 
environment will help guide a more respon-
sible use of commercial fertilizers; gaining 

insights on the nature of environmental risks 
and how they are differentially borne by citi-
zens will enhance city planning and possibly 
our quality of life. To learn more, visit
 http://capleter.asu.edu/nuggets.shtm
Third Annual Symposium
 CAP LTER researchers and community 
partners gathered on January 19 at ASU to 
showcase current research on the Phoenix eco-
system. Project Co-Director Nancy Grimm 
summarized the results of three years of CAP 
LTER, which has involved over 300 partici-
pants, 100 faculty members, 75 graduate stu-
dents from the life, earth, and social sciences, 
60 K-12 teachers, 37 schools in 14 districts, 25 
undergraduates, 8 postdocs, 20 active com-
munity partners, and 100 community volun-
teers. We have given 200 talks and poster pre-
sentations at national, regional, and local meet-
ings, published over 45 journal articles, books, 

and book chap-
ters. The Ecology 
Explorers pro-
gram has intro-
duced inquiry-
based science to 
thousands of 
school children 
and teachers.
 New this 
year were 10 post-
ers that 
synthesized the 
results of the our 
main research 
areas: Modeling, 
Survey 200, Data 

Management, Pop-
ulations, Primary 
Production, Biogeo-
chemical Processes, 

Geophysical Context, Human Dimensions of 
Ecological Change, and K-12 Education. The 
symposium sparked discussion among the 160 
visitors—and among potential CAP partici-
pants—a main goal of our wide ranging, inter-
disciplinary study of an arid, urban ecosystem. 
To learn more, visit http://capleter.asu.edu/
Symposia/symp2001/

Environmental Risk Group (ERG): 
Paving the Way for Interdisciplinary 
Cooperation
 Environmental justice is a relatively new 
theme that transcends disciplines, yet is founded 
on bedrock issues at the juncture of physical, 
life, and social sciences, and human rights. 
  ERG research is grounded locally, which 
lends immediacy and a sense of purpose. The 
ERG approach borrows data, tools and ideas 
from a broad spectrum of disciplines. 

Central Arizona–
Phoenix LTER (CAP) 
Cranks up Research 
Machine

This figure illustrates how the Central Arizona-Phoenix 
LTER Site’s  multi-disciplinary Environmental Risk 
Group works togther to identify exact locations of high-
evniromental risk in the Phoenix Valley.

continued bottom of next page
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Cross-site Study Exemplifies the Value of 
the LTER Network

 Konza Prairie LTER principal investiga-
tors Melinda Smith and Alan Knapp recently 
published a study in Science (291: 481-484) 
comparing rainfall and annual net primary pro-
ductivity (ANPP) data at 11 LTER sites. The 
data sets ranged from 6 to 23 years. The arti-
cle illustrates the variations in ANPP across a 
broad spectrum of biome types. Gathering and 
comparing the data has allowed the authors to 
identify means for detecting the biotic impacts 
of global change phenomena. The study is a 

 In this study, Konza Researchers 
compared LTER rainfall and annual 
aboveground productivity data at forest, 
grassland and desert sites (see figure 
blow) to see how one affects the other. The 
results allow Knapp and Smith to spec-
ulate about the influences global climate 
changes might be manifested in various 
biomes. The study is an example of one 
of the first to utilize LTER data to examine 
processes on a continental scale.

Eleven LTER Sites Com-
pared for ANPP Study

  Graduate students contribute energy, com-
mitment, ideas, and new techniques. Faculty 
members contribute conceptual frameworks, 
interpretations, and experience. The different 
disciplines and varying perspectives create a 
reflective learning environment for graduate 
students and faculty members alike.
 Diversity of faculty members, student-fac-
ulty mix without superior-subordinate roles, 

flexibility to accommodate new courses or 
materials, the need to get away from disciplin-
ary cultures—all are responsible for the success 
or longevity they have achieved.
 Members of the ERG include: Amy Nelson 
(CES); Bob Bolin, Ed Hackett, Maureen 
O’Donnell, and Diane Sicotte (Sociology); Lar-
issa Larsen and David Pijawka (Planning and 
Landscape Architecture); Scott Smith (GIS 
Lab); Ed Sadalla (Psychology); Eric Matranga 
(Geography), and Debbie Brewer (Environmen-
tal Resources).

result of an exercise in synthesizing LTER data 
and illustrates the value of the availability of 
long-term broad-spectrum data for examining 
ecologically significant phenomena at increas-
ingly larger scales.
 As experimental research platforms rather 
than monitoring stations, not all the LTER 
sites are collecting exactly the same data the 
exact same way, making synthesis studies such 
as this an exercise in patience. “We chose 
the 11 sites for this study based primarily on 
the length of their ANPP and precipitation 
data sets,” say Knapp and Smith. “We omit-
ted aquatic sites because our interests were 
focused on terrestrial systems.”
 This type of study yields important infor-
mation about large-scale ecosystem phenom-
enon, as well as lessons in utilizing a large net-

work of research sites. 
“The cooperation of the 
information managers 
and PIs at each site we 
contacted was invalu-
able, as well as critical 
for the success of this 
project. Their willing-
ness to participate in this 
synthesis truly facilitated 

our efforts.”
      Despite the broad scale 
of the data and information 
gathering, the researchers 
say they encountered few 
difficulties. “Clearly our lack 
of familiarity with several of 
the sites could have been a 
difficulty,” say Knapp and 
Smith. “but again, local site 
investigators answered all 
our questions and provided 
advice on those data that 
would be most appropriate 
for achieving our goals.”
 KNZ researchers Knapp and 
Smith believe that frequent 
contact with the site Infor-
mation Managers and PIs 
before and during cross-site 
research projects is essen-
tial. “We found the experi-
ence rewarding and would 
strongly encourage others to 

consider initiating cross-site synthetic studies. 
Such studies exemplify the value of the LTER 
network.”    
“Variation Among Biomes in Temporal 
Dynamics of Aboveground Primary Produc-
tion.” Knapp, Alan K. and Melinda D. Smith. 
Science. 921: 481-484.
 The article is available on the Science mag-
azine web site. http://www.sciencemag.org/
The dataset is available online at the LTER 
web site http://www.lternet.edu/data/

 orkingWNET              Cross-site Activities

CAP LTER Environmental Risk Group 
continued from previous page

Sites in the ANPP Study Data from these eleven LTER sites 
were included in the aboveground net primary productivity study 
—in which data was synthesized to better understand response 

to climate variations. The sites are Arctic Tundra (ARC), 
Bonanza Creek (BNZ), Konza Prairie (KNZ), Cedar Creek 
(CDR), Harvard Forest (HFR), Hubbard Brook (HBR), Kel-
logg Biological Station (KBS), Sevilleta (SEV), Jornada Basin 
(JRN), Niwot Ridge (NWT), and Shortgrass Steppe (SGS).
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LTER Cross-site Studies in the Works
This is a sample of the follow-up activities continuing from conversations begun 
at the LTER All Scientist’s Meeting, August 2000 in Snowbird, Utah (LTER 
ASM 2000). Look for reports on these topics on the LTER Web site in the 
future. For immediate information, contact the people listed here, who can be 
found in the LTER personnel database. Workshops marked with * have already 
taken place. Workshops marked with ** are summarized in the adjacent article.

Contact   Topic 
Debra Peters    Scaling from Plots to Landscapes and Regions:   
  Relevance of Landscapes to current issues in Ecology 
Mark Harmon    LIDET:  Decomposition and Nitrogen Dynamics of   
  Fine Litter and Fine Roots 
Laura Huenneke    LTER/GCTE Workshop on Removal Experiments   
  on the Role of Biodiversity in Ecosystem Functioning **
Dave Coleman    A Cross-Site Synthesis of Biotic and Abiotic Agents of Decom
  position and SOM Dynamics in LTER Sites *
Kate Lajtha    Effects of Decomposing Woods on Soil Carbon   
  Accumulation and Chemistry, Fungal Diversity   
  and Microbial Enzyme Systems 
Phil Robertson    Integrating LTER Research into Ecosystem Management *
Alan Yearkley    Process Controls on Nitrogen Flux in Riparian Zones 
Tim Seastedt    Causes and Consequences of Invasive Species:   
  Past and Future Contributions of the LTER Network* 
Bob Christian    Ecological Network Analysis for Cross-Site Comparisons: 
  Developing the Network of Users *
David Turner    Scaling Carbon Flux to the Site Level in the Context of 
  Validating Products from Earth Observing Satellites 
Larry Baker    Integration of Research on Biogeochemical Cycles at 
  LTER Sites ** 
Carolyn Ruppel    Standardizing Hydrological Methods and Comparing Flow and 
  Transport Processes at the Atlantic Coast LTER sites: CGE, 
  PIE and VCR 
Richard Lathrop    Sense-of-Place Attitudes in the World’s Temperate Lake 
  Districts 
Barbara Benson    Advancing the Sharing and Synthesis of Ecological Data: 
  Guidelines for Data Sharing and Integration 
Rich Boone    Defining the Schoolyard LTER Program: Priorities,   
  Infrastructure, and Communications ** 
Jim Morris    Regulation of Organic Matter Preservation in Soils   
  and Sediments* 
Dan Childers    LTER Based Tropical Coastal Research Across the Caribbean 
  Basin*

cal research collaborations and stimulate more 
social-ecological research, especially among 
graduate students. We’ve also extended this 
invitation to graduate students in social-nat-
ural science Integrative Graduate Education 
Research and Training programs (IGERT) to 
bring their experiences in integrative research 
to the LTER community.  
 Workshop participants will examine LTER 
for ways to apply these theories. The work-
shop will focus on work done at LTER sites in 
an effort to foster discussion around questions 
that could realistically be studied by graduate 
students who, outside LTER sites, often do not 
have access to long-term data. 
 Our  goals for the workshop are: to share 
lessons in interdisciplinary research that inte-
grate the social and natural sciences; to identify 
common research questions and approaches 
through interdisciplinary discussion, and; to 
identify potential interdisciplinary research 
questions that utilize LTER data and resources. 
The format of the workshop will facilitate 
small-group discussion rather than sympo-
sium-style presentations. Anticipated prod-
ucts might include proposals for collaborative 
research and/or a Bioscience-style article on 
interdisciplinary research from the graduate 
student perspective.  
 We encourage all LTER and IGERT affili-
ated graduate students to come, both those who 
have interdisciplinary experience, and those 
who are interested in working with scientists 
in other fields. In particular, the workshop will 
be focused on collaborations between natural 
and social scientists.
   We are interested in hearing from LTER col-
leagues with long-term social and natural data 
from LTER sites (or elsewhere) that could be 
used, in graphical format, to stimulate interdis-
ciplinary research questions during the work-
shop. 

Scalable information systems: from labora-
tories to NEONs 
 This workshop will occur at the ESA 
Annual Meeting, August 2001, Madison WI. 
The workshop is sponsored by the Long Term 
Studies Section of ESA, the Organization 
of Biological Field Stations, the San Diego 
Supercomputer Center, and the LTER Network 
Office.  For more information, contact orga-
nizers William Michener of the LTER Network 
Office and Art McKee of the H.J. Andrews 
Experimental Forest. See the ESA Web site for 
registration information.
 Interest in data- and information-related 
technologies has intensified in response to pro-

LTER ASM 2000 Produces 
Wealth of Cross-site Research
continued from page one

continued on page six

posed plans for building a National Ecological 
Observatory Network. Despite interest in rel-
evant technologies, most ecologists have not 
been able to keep pace with the rapid advances 
in computing, communications, and informa-
tion management and analysis.  This work-
shop is designed to make ecologists aware of 
new and appropriate information technologies 
as they consider upgrading individual labora-
tories or expanding field station capabilities to 
those needed for NEON-type facilities.   
 This one-day workshop will address com-
puting, communications, data and informa-
tion management at field stations. Workshop 
speakers and titles include: 
lJames Brunt–Computing environments, com-
munications and networking
lMark Schildauer–Metadata
lDick Olson–Archives and regional databases
lJohn Porter–Database approaches
lWilliam Michener–QA/QC

lCherri Pancake–Web interfaces and data & 
information portals
lMatt Jones–Tools for data integration, analy-
sis and synthesis
lWarren Cohen–Approaches for scaling up 
from the site to broader scale
lRobert Peet–Taxonomic and museum data-
bases
 Each speaker will present a broad over-
view of their topic in a 30-45 minute period. 
Specific material covered by each speaker will 
include basic to advanced approaches that can 
meet needs ranging from those of individual 
scientists to reasonably well-equipped field 
stations that are contemplating expansion to 
a more sophisticated observatory.  For each 
topic, a range of possible solutions, as well as 
costs, personnel requirements, and other fac-
tors will be discussed.  Reference materials 
will be provided to all participants and approx-
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imately one-fourth of the workshop agenda 
will be set aside for discussion and question/
answer sessions.  

Integration of Research on Biogeochemical 
Cycles at LTER Sites 
 This workshop is organized by Lawrence 
A. Baker, Central Arizona-Phoenix (CAP) 
LTER site (bakerenv@earthlink.net). Co-orga-
nizers are Charlie Driscoll (Hubbard Brook 
LTER),  Diane Hope and Peter McCartney 
(CAP) ,  Kate Lajtha (Andrews LTER site), 
and Bruce Peterson (Woods Hole Marine Bio-
logical Laboratory) See the ESA Web site for 
information on registering for workshops.
 As a follow-up to a workshop held at the  
LTER ASM 2000, this workshop is  supported 
by a NSF-LTER workshop grant.  
 Biogeochemical processes have been the 
focus of many studies at LTER and LTER-like 
sites over the past 20 years or more.  These 
studies have varied on spatial scales from 
small plots to whole-ecosystems and on tem-
poral scales ranging from hours to decades. 
With a few notable exceptions, little effort 
has been made to synthesize and integrate 
this knowledge. Cross-site integration would 
likely reveal considerable insights regarding 
the operation of biogeochemical cycles and 
would greatly enhance our ability to predict 
how ecosystems respond to climate change, 
human development, and other influences.
 An outcome of our workshop Ecosystem-
level Nutrient Dynamics: Cross-comparisons 
held at the LTER ASM 2000 was the desire to 
continue toward the development of a major 
integration project on this topic. The focus 
would be on N, C, and P. A preliminary list 
of questions that could be answered from a 
concerted integration effort follows:   1. How 
does one link plot-scale process studies, water-
shed-scale mass balances, direct accumulation 
studies (e.g., sediment coring), manipulation 
experiments, and other methods together to 
develop a coherent picture of biogeochemical 
processes across various ecosystems? 2. How 
do inputs of nutrients vary across ecosystems, 
and what is the relative importance of fixed 
nutrients (for N and C) versus within-eco-
system fixation? 3. What factors determine 
the fate of N, C, and P that enter the eco-
system?  What controls the apportionment 
between accumulation and export? 4. How 
does the absolute (kg/ha-yr) and relative (% 
of input) magnitude of various processes vary 

among ecosystems, and what environmental 
factors control this magnitude?  For example, it 
would be reasonable to postulate that system-
wide denitrification rates increase as a function 
of carbon supply, temperature, and some mea-
sure of anaerobisis, such as the ratio of precip-
itation to evaporation. 5. At the whole-system 
level, how do fluxes of nutrients vary with 
time, at spatial temporal scales from hours 
(“catastrophic events”, such as landslides and 
hurricanes) to decades?   6. What is the influ-
ence of humans on biogeochemical cycles, and 
how is this influence exerted?   By overload-
ing inputs? Through hydrologic alteration? 
By disruption of key processes? 7. Do we 
have sufficient knowledge to predict the gen-
eral aspects of biogeochemical cycles for an 
ecosystem given only a knowledge of inputs 
(water, N,C,P), its edaphic and climatic fea-
tures and biota, and human activities?  In other 
words, have we learned enough to make mean-
ingful predictions?
 The workshop at ESA 2001 will extend 
this discussion. A key goal is to learn, from 
site investigators, what types of biogeochemi-
cal studies are being conducted at each LTER 
site.  Discussion topics will include develop-
ment of an integrated database for construct-
ing mass balances, cross-site experiments, the 
use isotopic data, and other approaches that 
might be used to achieve this integration. 

LTER ASM 2000 Produces 
Wealth of Cross-site Research
continued from page five

continued on next page

GCTE/LTER Collaboration on  Removal 
Experiments on the Role of Biodiversity in 
Ecosystem Functioning
 Supported by GCTE-IGBP, IAI, and 
LTER, lead organizers Sandra Díaz and F. 
Stuart Chapin recognized that the goal many 
current research initiatives is understanding 
the effects of biodiversity on ecosystem pro-
cesses. This workshop was organized to ana-
lyze the potential of experimental removals of 
species or functional types from already estab-
lished, natural or semi-natural communities 
for investigating these effects.  
 The removal approach, despite its draw-
backs (less control of environmental “noise”, 
large disturbance effects, etc.) is considered 
useful to answer some questions unlikely to be 
tackled by the synthetic-community approach. 
Obvious examples are questions related to the 
effects of large, woody, and/or slow-growing 
plants at the ecosystem level, and assemblages 
consisting of a large number of species.  Since 
1999, an ample network of researchers per-
forming such kind of experiments, or inter-
ested in the approach, has been built. This 
network is now formalized as a GCTE Core 
Project. The workshop held during the LTER 
ASM  was the Network’s first major activity.  
 The workshop represented the widest pos-
sible spectrum of approaches, methods, and 

experiences concerning removal experiments 
on the role of biodiversity in ecosystem func-
tioning, based on the assumption that removal 
experiments are a fruitful way of exploring 
ideas in ecology, and may offer the oppor-
tunity discover new relationships between 
biodiversity and ecosystem functioning. Eigh-
teen individuals presented results from their 
removal experiments, based on very different 
approaches, answering different questions. 
 Experiments on a wide range of systems 
(e.g., lakes, deserts, tundra, semiarid shrub-
lands, grasslands, tropical forests) were rep-
resented, and the participants included plant, 
animal and soil ecologists.  Substantial prog-
ress was made during the workshop in devel-
oping (1) a common conceptual framework 
for removal experiments on the role of bio-
diversity on ecosystem function; (2) a list of 
lessons learnt from past and on-going exper-
iments; and (3) some agreements on what 
conceptual and methodological aspects to con-
sider in future experiments in order to maxi-
mize their comparability.
 The products of the workshop included:  
1. A document with a compilation of guide-
lines and recommendations, aimed to research-
ers carrying out removal experiments or trying 
to set up new experiments. This document, 
entitled “A Practical Guidelines for Removal 
Experiments” is now available to all interested 
individuals and will be posted in GCTE Focus 
4 Web page (http://GCTE.org/focus4.htm). It 
is conceived as a “living” document, which 
can be periodically updated on the basis of the 
feedback by interested individuals.  2. A syn-
thesis article on the general conceptual issues 
involved in removal experiments and its role in 
understanding links between biodiversity and 
ecosystem functions. A subgroup of partici-
pants in now developing an outline. 3. A 3-yr 
work plan for the future of the Network. In that 
plan, two main lines of action were identified, 
which should converge into a Closing Work-
shop. These two lines are: Comparison of results 
of on-going or new removal experiments, and 
Comparisons/integration with results obtained 
using complementary approaches, such as long-
term experiments designed for other purposes. 
 For more informatoin, conact Sandra Diaz 
sdiaz@com.uncor.edu and Pablo Inchausti,  
inchauss@biologie.ens.fr 
 Global Change and Terrestrial Ecosystem 
(GCTE) is a Core Project of the International 
Geosphere-Biosphere Programme (IGBP), an 
international scientific research programme 
established in 1986 by the International Coun-
cil of Scientific Unions (ICSU). The IAI is an 
intergovernmental organization supported by 
18 countries in the Americas dedicated  under-
standing global change phenomena and their 
socio-economic consequences in the Ameri-
cas. 
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 The Schoolyard LTER program is getting 
a boost of support from some dedicated indi-
viduals. As a result of workshops and meet-
ings that occurred at the LTER ASM 2000, 
a handful of LTER PIs, information manag-
ers, Education Liaisons and SLTER teachers 
formed a sub-group of the larger Education 
Committee. Using a post-ASM grant, a work-
shop was held at the San Diego 
Supercomputer Center  Decem-
ber 2000. Participants included 
Karen Baker(Information Man-
ager, PAL), Alan Berkowitz (PI, 
BES), Stephanie Bestelmeyer 
(Education Liaison, JRN), Rich 
Boone (PI, BNZ), Betty Connor 
(Teacher, BNZ), Monica Elser 
(Education Liaison, CAP), Marty 
Green (Teacher, KBS), Mari-
anne Krasny (HFR), Patty Sprott 
(NET), and John Vande Castle 
(NET). The group interacted 
with representatives from the San 
Diego Supercomputer Center, 
including Kris Stewart of the 
San Diego State University Edu-
cation Center on Computational 
Science & Engineering.   Pre-
sentations from Reagan Moore 
and Ilya Zaslavsky of the SDSC, 
NPACI Intensive Computing 
group and from Ann Redelfs, 
Rozeanne Steckler, and Anna 
O’Neil from SDSC and NPACI 
education groups inspired a lively 
exchange of ideas, experiences 
and plans for future collabora-
tions. 
 At the meeting, the SLTER 
group reviewed the past three 
years of the SLTER program, 
and formulated a set of goals, 
which will provide guidance to 
the SLTER program and pro-
mote opportunities for the K-12 
Schoolyard LTER community to: 
1) Experience the nature of sci-
ence with an emphasis on long-term ecologi-
cal research; 2) Describe the local environ-
ment through observation, data collection, 
analysis and synthesis; 3) Connect with sci-
entists to observe the research process, use 
of technology and communication of results; 
4) Acquire an understanding of ecosystem 
diversity through linkages with the network of 
LTER sites; 5) Promote inquiry-based learn-
ing, and; 6)Explore the greater social context 

of science.
 Other activities of the SLTER working 
group include developing a Web site, a poster, 
a proposal, and a survey of SLTER activities. 
The SLTER group has also provided rec-
ommendations for content and development 
of the Schoolyard LTER Website (http://
schoolyard.lternet.edu/), which will be pro-
duced at the Network Office. 
 A poster summarizing the activities and 
methods of many of the Schoolyard LTER 
programs at various sites was presented at 
the NPACI ‘All Hands Meeting’ at the SDSC 
in February 2001. The poster will be further 

developed and presented at the ESA meeting 
this August in Madison, Wisconsin.
 Marianne Krasny is leading discussions 
about a joint proposal to the National Science 
Foundation with the National Science Teachers 
Association (NSTA). Marianne met recently 
with Shirley Ireton of the NSTA, George 
DeBoer (Teacher Enhancement at NSF), and 
Henry Gholz (DEB/LTER) to discuss ideas 

 Preliminary Results of SLTER Survey (9 sites represented)
     Supplement Date

 1998  1999  2000
# of LTER PIs        24  25  26
 involved   
  
# grad/undergrad   43  31  52
assistants involved
  
# K-12 teachers   84  162  212
involved
   
# K-12 students  1,339  2,297  2,726
 involved

Top: From left, Rich Boone (Bonanza Creek LTER), Karen Baker (Palmer LTER), 
Monica Elser (CAP LTER) at the computer , Stephanie Bestelmeyer (Jornada Basin 
LTER looking on, and in the foreground, Marty Green (KBS LTER). Below: Prelimi-
nary results of the Schoolyard LTER Activity Survey, which was one of the products 
of the SLTER post-all scientists meeting workshop. Please contact Patricia Sprott 
(psprott@lternet.edu) for information on completing the survey.

for a pre-proposal. Preliminary plans include 
developing supplements for science texts incor-
porating results of LTER research, data manip-
ulation exercises and schoolyard research 
activities utilizing LTER research, as well as 
a system for dissemination of these materials 
through NSTA conferences, and on the NSTA 
and the SLTER Web sites. The pre-proposal 
will be submitted in May 2001. If you would 
like to be involved, please contact Marianne 
Krasny (mek2@cornell.edu).
 SLTER teachers frequently say that long-
term, broad-scale data is what makes the LTER 
program unique among myriad biology educa-

tion programs they are faced with 
every year. Access to this data in a 
useful form is integral to the suc-
cess of the SLTER program, which 
seeks to integrate LTER princi-
pals with K-12 education. Perhaps 
the most important recommenda-
tion the SLTER group developed 
at the December meeting involves 
coordinating with national meta-
data standards initiatives to facili-
tate cross-site SLTER interopera-
bility. Continued recommendations 
regarding standards are among the 
priorities of the SLTER working 
group. 
 Finally, a survey of SLTER 
involvement at LTER sites was 
circulated and results are in for 
the nine of the 21 LTER sites 
that have had the supplements for 
three years (see box). The survey 
provides a preliminary snapshot 
of Schoolyard activities at LTER 
sites. Even with only a few sites 

represented here, the numbers are 
impressive. “In our survey, we 
included students who participate 
in the field trip program, the class-
room visit program, and the stu-
dents who have plots set up at their 
schools,” says Stephanie Bestle-
meyer, Education Coordinator at 
Jornada Basin LTER. “All kids get 
to interact with scientists and do 
experiments, so this is all part of 
the SLTER program here.” Steph-
anie says her survey figures rep-
resent the actual number of kids 

reached through the program, not including 
repeated visits, which are common. “For each 
class of 25 kids we work with on the plots 
outside schools, we may see them four or 
five times during the school year. [But] I just 
counted them as 25 kids.” It is integral that 
more sites respond for a more complete pic-
ture of the impact of the SLTER program to 
develop.  

Network-level Coor-
dination to Assist 
Schoolyard LTER 
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  As human population centers increase 
pressure on surrounding ecosystems, study-
ing ecological, biophysical, and socio-eco-
nomic systems in isolation from one another 
becomes increasingly impossible. The bound-
aries between these systems continue to crum-
ble, and scientists acknowledge that almost all 
human activities have potential relevance to 
global environments.
 The United States’ Long Term Ecologi-
cal Research Network (LTER) and France’s 
Zones Ateliers (ZAs) are both manifestations 
of a growing need for integrated environmental 
research and management (IERM), and proof 
of recognition that an IERM effort requires a 
conceptual approach, integrating the ecologi-
cal, biophysical, and socio-economic compo-
nents of the study systems. The integration of 
data, information, and knowledge is a central 
theme of IERM.
 The LTER and ZA initiatives both offer 

unique approaches to traditional scientific 
research because they do not focus on the 
study of a priori defined research themes (e.g., 
productivity, biological diversity) but on spe-
cific questions pertaining to understanding the 
functioning of specific ecosystems. Another 
distinguishing feature of these two initiatives 
is their shared goal of developing networks 
of research projects that, although studying 
varied aspects of widely different ecosystems, 
interact and collaborate on shared areas of 
interest, rather than portfolios of independent 
projects working on similar topics. 
 The International LTER Workshop at the 
LTER ASM 2000 resulted in a workshop spon-
sored by the US National Science Foundation 
(NSF) and the French Centre National de 
Recherches Scientifiques (CNRS), organized 
in Versailles, France (January 15-19, 2001). 
Participants explored the merits and added 
value of French-US collaboration in IERM. 
This workshop aimed at providing guidance 
on the substantive focus, institutional arrange-

ments, and strategy for designing and imple-
menting the proposed areas and mechanisms 
of collaboration between the two national 
research networks. 
 The 44 scientists attending the workshop 
(12 US, 30 French, and representatives from 
two other European countries) addressed three 
questions pertaining to the challenges, contri-
butions, added value, and mechanisms to foster 
international network-to-network collabora-
tion in IERM:  1) What are the challenges 
and potential contributions of the French-US 
collaboration to the integration of information 
and knowledge across disciplines, spatio-tem-
poral scales, ecosystem types, and geographic 
locations?   2) What principles of integration 
of information are best suited to an inter-
national network-to-network collaboration in 
IERM?   3) What are some of the research and 
management themes common to the French 
and US environmental research networks?
 Five areas were recognized as requiring 
attention in an international network-to-network 
collaborative effort in IERM: integrated model-
ing, instrumentation, retrospective/prospective 
analysis, integrated ecological assessments, and 
synchrony/asynchrony of processes. These five 
areas are shared by most study sites involved 
in an IERM network, regardless of the spe-
cific research topic and ecosystem of interest. 
The workshop participants, organized into 
five breakout groups each addressing an area 
of interest, stressed the importance of reflect-

 The ILTER workshop at Snowbird in August 
2000 resulted in a meeting between US LTER 
and French Zones Ateliers (ZA) participants mid 
January 2001 in Versailles, near Paris. ZAs are 
part of the French Centre National dela Recherche 
Scientifique (CNRS, http://www.cnrs.org). These 
meetings explored the existing and potential devel-
opments for ecological networks and collabora-
tions. An afternoon trip to Forest Fontainebleau 
and Station Biologique de Foljuif provided an 
opportunity for participants to explore the research 
sites.
 Forest Fontainebleau, a Man and the Bio-
sphere (MAB) reserve since December 1998, is 
one of the few very old lowland forests in Europe. 
It is located south of Paris, west of the Seine. The 
forest was last logged in 1372 and possibly not 
since. The area has 20 to 30 year storm events with 
winds up to 140 km/hr. The most recent of these 
occurred in December 1999. The forest is domi-
nated by beech trees with 5-15% in gap regen-
eration at any one time. Plantings have included 
braken fern, oak and scots pine and, gap dynamics 
have lead to low diversity.
 The Station Biologique de Foljuif is associ-
ated with Ecole Normale Superiore. It was created 
decades ago as a field station for forest studies,use 
now includes experimental ecology, such as biodi-

International Network-to-Network Collabor-
ation in Integrated Environmental Research
and Management A Summary of the Science Policy 
Forum, Versailles, France

versity, population dynamics, landscape fragmenta-
tion, and breeding termites. The station includes 50 
hectares of land although addi-
tional land is being acquired in 
order to focus more on long-term 
experiments. New work includes 
an interest in mesocosm manipu-
lations and linking experimental 
ecology and field observations 
from different landscapes. Since 
human activities impact carbon 
storage in forests and in rural 
environments, the Forest Fon-
tainblau and the Station 
Biologique de Foljuif are sites 

Field Trip to Zones Ateliers–France
Karen Baker, Palmer LTER

from which community structure and ecosystem 
function can be considered.

On a field trip to Forest Fontainebleau 
(left) and Station Biologique de Foljuif 
(above), at the French Zones Ate-
liers, diring the recent Science Policy 
Forum, Versailles, France.  
Photos: Karen Baker

continued on next page

Submitted by J. Morgan Grove, Baltimore 
Ecosystem Study LTER
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 As part of International LTER out-
reach activities in Eastern Europe, in 
conjunction with local host Dr. Edit 
Kovácsné Láng, Dr. Kristin Vanderbilt 
of the Sevilleta LTER site organized a 
week-long training workshop on infor-
mation management in Vacratot Hun-
gary October 29 through November 3, 
2000. The workshop had participants 
from the Czech Republic, Hungary, 
Poland, Romania and Slovakia. U.S. 
LTER participants, in addition to Dr. 
Vanderbilt, were Dr. Peter McCartney 
(CAP), and Dr. John Porter (VCR).  
 During five intensive days the 
workshop covered a wide variety of 
topics (Concepts in Ecological Infor-
mation Management, Distinctive Char-
acteristics of Ecological Information, 
Developing Good Collaborative Relationships 
Between Scientists and Information Manag-
ers, Information Management Policies, Using 
Microsoft ACCESS, Developing World-Wide 
Web Pages, Database Design and Modeling, 
The Data Cycle, Quality Control and Quality 
Assurance, Techniques for Connecting Data-
bases to the WWW, Administration of WWW 
servers, Ecological Metadata and the Global 
Terrestrial Observing System [GTOS]) in lec-
ture, discussion and laboratory formats. The 
laboratory portions of the training sessions 
were greatly facilitated by access to a com-
putational laboratory with Internet connec-
tions and six PC workstations provided by the 
Hungarian Botanical Institute.  During labora-
tory exercises, workshop participants designed 
databases, practiced simple QA/QC proce-
dures, ran database queries and created web 
pages.  
 Workshop presenters were able to build 
on the increasingly large amount of material 
on ecological information management. The 
text for the course was the new “Ecological 
Data: Design, Management and Processing” 

book, edited by William Michener and 
James Brunt of the LTER Network 
Office. Material in the form of Pow-
erpoint slides were also obtained from 
William Michener of the LTER Net-
work Office and Ray McCord and Dick 

Olson of Oak Ridge National Laboratories. 
 Participants in the workshop set up a 
Web page containing all the workshop train-
ing materials at: http://www.krnap.cz/lter/, and 
photos of the workshop are available at: http://
www.vcrlter.virginia.edu/images/lter_network/
ILTER_Hungary_2000/IM_Training/ 
 Following the workshop, Dr. Vanderbilt 
spent an additional several weeks in Hungary 
helping to establish soils research plots at 
the Síkfökút deciduous forest LTER site near 
Eger, Hungary in association with Dr. János 
Attila Tóth.  Dr. Porter stayed and additional 
week and made one-day visits to each of the 
Hungarian LTER sites (Kiskun [sand dunes, 
grassland and shrubland], Síkfökút  [decid-
uous forest] and Lake Balaton [aquatic]).  
Photos from those sites are available at: 
http://www.vcrlter.Virginia.EDU/images/
lter_network/ILTER_Hungary_2000/  and 
more detailed videos of the tours are available 
on request. 

Central European ILTER 
Information Management Workshop 

Participants
Czech Republic: Zdenek Fajfr, 
Vaclav Hauser
Hungary: Gabor Varbiro, Sandor 
Barabas, Barbara Lhotsky, Janos 
Garadnai
Poland: Pzemyslaw Wasiak, 
Stanislaw Twerek
Romania: Dan Cogalniceanu, Ana 
Maria Benedek
Slovakia: Henrik Kalivoda, Gabriel 
Bugar, Robert Kanka
United States: Peter McCartney, 
John Porter, Kristin Vanderbilt

International LTER Information Management 
Workshop in Central Europe

 Romanian participant Ana Maria 
Benedek works with Hungarian  par-
ticipant  Gabor Varbiro on a labora-
tory exercise. Photo by John Porter.

 Slovakian representatives Henrik Kalivoda, Gabriel 
Bugar, and  Robert Kanka and Czech Republic rep-
resentatives Vaclav Hauser, Zdenek  Fajfr  work on 
a database exercise while U.S. representative Peter  
McCartney (CAP) looks on. Photo by John Porter.

ing national and/or regional differences in 
approaches and diversity of viewpoints, cul-
tures, and socio-economic conditions in IERM. 
At the same time, it was recognized that inter-
national cooperation was needed to cover the 
full range of conditions in a gradient of eco-
logical, biophysical, and socio-economic pat-
terns and processes. The different sites, topics, 
and locations selected within and among each 
national network complement each other along 
this gradient, providing a major advantage of 
international network-to-network collaboration 
in IERM that was highlighted by all breakout 
groups.
 Discussions involved international net-
work-to-network collaboration at two of the 
three levels of activities conducted within 
a national IERM network. The participants 
emphasized that an interactive, mostly bot-
tom-up approach should be retained. Areas 
of collaboration were prioritized at each of 
the two identified levels of network-to-net-
work interactions (e.g., site-to-site joint stud-
ies, workshops, and integrated information 
management). Likewise, challenges, contri-
butions, principles of integration, and shared 
research and management themes were iden-
tified using the following criteria to assess 
network-to-network collaboration in each of 
the five areas of interest: why collaboration 
is done, how it is done, the role of theory 
and decision-makers in framing the problem/
question/approach, and the challenges and 
benefits of the activity.
 Five initial projects, including data analy-
sis, prototyping of tools common to the two 
national networks, and data/question driven 
workshops, were identified. They were selected 
because they could be completed within twelve 
months of the end of the workshop with little 
additional resources and minimal impact on 
the researchers involved. However, they are 
designed to be the first steps in a series lead-
ing to long-term, sustained collaboration at the 
two levels of international network-to-network 
collaboration. 

continued  from previous page
 Network-To-Network Collaboration

Submitted by John Porter, VCR LTER
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Calendar
Coming events of interest to the LTER Community

May 20-23, 2001
 “2001: Soil Odyssey” Soil Ecology 
Society meeting at Callaway Gar-
dens, GA
http://www.wcsu.edu/ses/
conference.html

March 24-26, 2001
52nd Annual Meeting of the
American Institute of Biological 
Sciences “From Biodiversity to 
Biocomplexity”  Washington D.C.

July 16-20, 2001
DETECTING ENVIRONMENTAL 
CHANGE: SCIENCE AND 
SOCIETY
Organized by: NERC Centre for 
Ecology and Hydrology and 
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Environmental Change Research 
Centre, UCL with UK Environmen-
tal Change Network, in associa-
tion with The International Long 
Term Ecological Research
Network in London, UK
The Conference will focus on the 
detection and understanding of
long-term changes in natural and 
disturbed environmental systems. 
It will review methods of environ-
mental change detection across 
different disciplines by bringing 
together scientists and stakehold-
ers 

August 4-9, 2001
86th Annual Meeting of the 
Ecological Society of America
Madison, Wisconsin
http://esa.sdsc.edu/

September 22-26, 2001
International Conference on the 
Future of Dendrochronology
“Tree Rings and People”
Davos, Switzerland
http://www.wsl.ch/forest/
dendro2001/ 

October 25 - 26, 2001
Baltimore Ecosytem Study LTER 
site Annual Meeting


