
PERSPECTIVES ON THE LTER PROGRAM 

ferry F Franklin 

It seems appropriate for 
me to provide some 
personal perspectives on the 
LTER program and its 
accomplishments after over 
20 years of association with 
the program. This includes 
6 years as the principal 
investigator on the H. J. 
Andrews L TER grant 
(1980-1986) and 12 years 
as chair of the L TER 
Coordinating Committee 
(1982-1994). My recollec
tions of the program 
significantly precede the 
first L TER grants made in 
1980, however. 

L TER emerged from 
numerous discussions 
among NSF staff and ecological scientists, extending back to 
at least the early 1970s. I participated in meetings in 1973 
and 1974 among NSF staffers-including Drs. John Brooks 
and Tom Callahan-in Dr. Betsy Clark's office; she was 
than division director and subsequently assistant director of 
NSF when the first LTER grants were awarded. The 
challenge was to identify mechanisms to provide more 
dependable resources for support of long-term ecological 
research, including experiments and site-based programs. 
Several workshops, many discussions, and 7 years later the 
first cohort ofLTER sites were funded. 

My personal view (supported by a variety of more 
objective analyses, such as the ten-year review) is that the 
LTER program has been extraordinarily successful. It has 
spawned a diverse array of long-term experiments and data 
sets addressing important ecological questions. These LTER
generated projects not only have great current value, but also 
will provide an incredible legacy for future generations of 
ecological scientists; my own experience with 50- to 80-year 
old ecological studies established by earlier generations also 
makes me certain that these experiments and databases will 
be used to address questions which have not yet been framed 
by ecologists and society. 

By traditional measures of scientific productivity (such as 
publications) L TER has done extremely well-which is not 
surprising in view of the quality of the participants. 
However, LTER also has made many nontraditional 
contributions to the advance of ecological science. Building 
on the experiences (positive and negative!) of the U . S. 
International Biological Program, LTER projects have 
provided practical demonstrations of how truly interdiscipli
nary scientific teams can be created and maintained. Critical 
issues in management of large ecological data sets have been 

successfully addressed
although challenges, such 
as in the availability of data 
sets, remain. 

Two particular 
satisfactions for me are the 
broad relevance ofLTER 
science, and the success 
with which L TER projects 
have dealt with spatial 
extrapolation. Basic 
research in ecosystem 
science always has 
impressed me with its high 
degree of relevance to 
societal issues. But the even 

t:: more broadly focused 
::J 
~ LTER projects are further 
~ illustrating both the 
~ versatility and relevance of 

.._-~""----_._, fundamental ecological 

science. Whatever the new 
issue-global warming, biodiversity, reso.urce management, 
environmental monitoring-LTER science (experiments, 
data bases, models, experience, etc.) is proving relevant
capable of being applied toward unanticipated directions. 

The success of the LTER projects in broadening their 
geographic scope or "scaling up" was well demonstrated 
this fall at the Harvard Forest meeting; almost all of the 
LTER projects have developed successful-but highly 
varied-approaches to spatial extrapolation. The persistent 
criticism of the L TER program as a collection of localized 
or point-based projects-never accurate-has been 
rendered totally inappropriate with the regionalization of 
the projects. 

Perhaps the greatest satisfaction for me has been the 
development of a truly interactive LTER network. This has 
not come easily. The L TER projects were selected on the 
basis of individual merit, not as parts of a potential 
network. Their individuality was strongly expressed in early 
L TER Coordinating Committee meetings where site 
representatives often made statements such as, "we have 
unique circumstances and no one is going to tell us what 
kind of hardware or software we need to buy!" Early 
developments in network standardization were protcols for 
management of data bases and meteorological monitoring. 
Emergence and adoption of a common "minimum 
standard installation" for hardware and software at a 
meeting at Kellogg Biological Station was a major 
breakthrough. Development of the first common dataset
satellite images of the sites-was another. 

A significant factor in the success of the LTER 
experiment has been the partnership between the program 
and the National Science Foundation. Development of the 
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CAROLINE BLEDSOE: 
CONTRIBUTIONS AS 
LTER RESEARCH 
COORDINATOR 
1988-1996 

There are individuals who are making extraordi
nary contributions to the development and success 
of the L TER N erwork. Caroline Bledsoe is clearly 
one of those. After initial introductions through 
NSF panels and site reviews, Caroline became 
impressed with the potential of a truly interactive 
nerwork. When NSF established aLTER position 
on their Washington staff, Caroline was recruited 
and filled the chair in February of 1988. 

Defining this LTER staff position in NSF was 
Caroline's first job. Some early tasks were very 
rudimentary. There was no directory of L TER 
participants! Caroline almost single-handedly 
created our first personnel directory. 

Subsequently, Caroline was a key player in the 
establishment of the informal "Gang of X" within 
NSF, a group which included John Brooks, Bob 
Robbins, Jerry Melillo, Tom Callal1an and others. 
This group met regularly to discuss short- and 
long-term needs and directions in LTER, working 
to develop a strong base of support within NSF 
and the ecological community. Caroline also 
interacted with the rapidly expanding Nerwork 
Office in Seattle. 

Work with oilier federal agencies on the LTER 
concept and "nerwork of networks" expand.ed 
rapidly in 1990, including interactions with the 
Environmental Protection Agency, Department of 
Defense, and NASA. Caroline was an important 
initiator and participant in these activities. 

Caroline was an organizing member of the first 
"Connectivity Team" which incorporated both 
NSF and LTER Network personnel. She under
took the task (viewed as hopelessly complex and 
expensive) of developing the all-site bibliography. 
She was a central player in development of All
Scientist Meeting agendas, particularly champion
ing the incorporation of graduate students. 

Currently Caroline is active on a variety of 
nerwork projects, most particularly the "X-Roots 
project." This project examines controls on root 
production across sites and experiments in design 
of information systems for scientists. 

Caroline has been, throughout, a tireless 
contributor to the concept of the LTER nerwork 
whether as an administrator creating the required 
structures, as a grunt carrying out some pedestrian 
but necessary task, or as a scientist conducting 
research. But always providing an example of the 
selfless behavior essential to the development and 
operation of a true nerwork. 

I 

PROPOSED LTER, LMER, AND 
JGOFS MERGER 

On July 18- 20, 1996 a workshop on a "Common Future" for Long-Term Ecological 
Research (LTER), Land Margin Ecosystem Research (LMER) and Joint Global Ocean Flux 
Study OGOFS) time series programs was held on the campus of the University of Wiscon
sin-Madison. The central question of me workshop was: Should the LMER and JGOFS 
time-series programs become continuing research efforts, and should they be merged with 
the existing LTER program? 

A summary of the recommendations of the joint workshop is as follows. Participants 
unanimously recommend that NSF expand the LTER program through open national 
competition(s) for sites representing land margin, oceanic and other marine systems. 

Supporting recommendations include: 

Funds that currently support the LMER program with fixed-term funding for current 
research sites should be used to support long-term, land-margin sites and that the 
designation of such sites be accomplished through national competition . 

Oceanic or deep water ecosystems also merit long-term ecologic study and that support 
now invested in the time-series portion of the fixed-term JGOFS program should be 
directed to support oceanic L TER sites and that the designation of such sites be 
accomplished through national competition. 

Finally, it was the view of the workshop that LMER and JGOFS did not represent the 
full spectrum of important marine ecosystems that require long-term programs for 
ecological study and it is recommended that new funds should be sought to establish 
LTER sites for a wider range of marine ecosystems . 

More than 40 people from the broader scientific community submitted electronic 
comments through a homepage that was established to foster more extensive comments on 
this workshop's topic and these comments are appended to this report. The outside 
comments were generally consistent with the opinions of workshop participants and they 
have largely been incorporated into this report. They lend considerable support to the 
recommendations of the workshop. 

Perspectives (continued from page I) 

nerwork has been a mutual learning experience, and NSF deserves great credit for having 

put its money where its mouth was- enabling as well as provoking! As L TER stepped up to 
its opportunities, NSF provided support, such as for acquisition of standardized hard- and 

sofrwares. As the largest organized group of funded ecological projects, LTER has been a 
valuable testbed for NSF whether in introduction of new technologies to ecological science 
or in implementation of new administrative requirements, such as in making data sets 
quickly and broadly available. Hopefully this valuable reciprocal relationship berween 
LTER and NSF will continue. 

The current state of the LTER venture appears excellent to me. In many senses, we have 
the best of both worlds-the richness of 18 superb scientific teams with their individual 
approaches and the unique power to advance ecological science in new directions which are 
a product of a functional nerwork. With time has come trust and experience wh ich has 
made clear to LTER scientists the "added value" of the nerwork. 

Challenges remain and new ones will emerge. There is the critical need (clearly stated in 
the 10-year review and repeated frequently since) to provide adequate funding for the 
existing set of L TER projects. The long-term experiments and databases which are the core 
of L TER cannot be maintained with declining budgets, nor can the energy and enthusiasm 
of the participants. Development and transfer of leadership will continue to be a challenge 
for projects and the nerwork as more first- and even second-generation investigators retire 
from that role. 

I am excited about the continuing prospects of the LTER and International LTER 
programs and intend to stay engaged as a participating scientist and writer. And, as we 
move forward toward our 20th anniversary in A.D. 2000, I would encourage you to 
remember and recognize the very special contributions of other key players in the develop
ment ofLTER, such as John Brooks, Tom Callahan, Caroline Bledsoe, and Jim Gosz. 

• 



JERRY MELILLO 
NOMINATED 

BYPRESIDENTTOFILL 
ENVIRONMENT 

POSITION AT OSTP 

Jerry Melillo, Co-Director of the Ecosystems Center of 
the Marine Biological Laboratory in Woods Hole Massa
chusetts, has been nominated by President Clinton to fill 
the position of Associate Director for Environment at the 
Office of Science and Technology Policy for one year. 

Dr. Melillo has been a research scientist at the MBL's 
Ecosystems Center for 20 years. He is internationally 
recognized fo r his research on nutrient cycling in terrestrial 
ecosystems and the potential effects of global climate 
change on function and structure of land ecosystems. An 
investigator with the Harvard Forest LTER site, he 
currently is the Vice Chairman of the Interna tional 
Geosphere-Biosphere Program, a non-governmental 
program of several thousand scientists who are working in a 
coordinated way to study global change. He also is a 
member of the Intergovernmental Panel on Climate 
Change (IPCC), works closely wi th various panels of the 
National Research Council, and is the author of more than 
100 articles and books on natural ecosystems . 

National Biological Service 

Dies and is Rebom 

As the new fiscal year begins, the Department of the 
Interior's National Biological Service is officially gone. 
Reborn as the Biological Resources Division of the U .S. 
Geological Survey, the program has moved to Reston, VA, 
to join new colleagues. 

From 16 science centers scattered across America and 
small cooperative research units based on campuses in most 
states, the scientific endeavors of NBS wi ll continue with a 
renewed commitment to supporting the scientific needs of 
Interior's other bureaus and assuring wide access to 
findings. 

For more information contact the public affairs officer of 
the Biological Resources Division at 703/648-42 11 or bye
mail addressed duncan_morrow@nbs.gov 

NEW JOURNAL ENTITLED 
"ECOLOGICAL ISSUES" 

Several years ago, an ESA committee chaired by Judy Meyer recommended the 
publication of an ongoing series of "white papers" designed to better communi

cate scientific findings on environmental problems to elected officials and the 
public. This recommendation evolved into "Ecological Issues," a new publication 
jointly sponsored by ESA and the Pew Foundation. "Ecological Issues" will be a 
series of reports , each about 12 to 20 pages, aimed at elected officials, federal and 
state agency personnel, other policy makers, and educators of high school and 
college students. The ESA Public Affairs Office will help publicize and distribute 
the reports. 

Each Ecological Issues report will present the findings of a review and synthesis 
panel composed of scientists with expertise on a particular environmental issue. 
Each report will undergo full peer and editorial review. Typically two forms of each 
report will be published. The first will be the report of the Review and Synthesis 
Panel, and the second will be a version of that report revised by a science writer to 
make it more accessible to non-scientists. Reports will be published only after they 
are reviewed and endorsed by the Editorial Board and the Editor-in-Chief of 
Ecological Issues. 

The first two Review and Synthesis Panels are finalizing their reports: the panel 
chaired by Peter Vitousek on "Human Impacts on the Global Nitrogen Cycle" and 
one chaired by Gretchen Daily on "Ecosystem Services." Topics for future reports 
include: (I) Exploitation of Marine Fisheries, (2) Biodiversity and Ecosystem 
Functioning, (3) Environmental Impacts of Species Invasions, (4) Non-point 
Pollution of Aquatic Ecosystems, (5) Pathogens and the Long-Term Stability of the 
Agriculture and Forestry Industries, and (6) Fragmentation of Warm Climate 
Ecosystems as Baby Boomers Retire. We would greatly appreciate suggestions of 
other topics and volunteers/nominations of potential members for Synthesis and 
Review Panels. The success of Ecological Issues hinges on the voluntary assistance of 
professionals. All those interested in this activity are encouraged to help. 

The Editor-in-Chief of Ecological Issues is David Tilman. 
(tilman@swan.lter.umn.edu) and the members of the editorial board are Stephen 
Carpenter, Deborah Jensen, Simon Levin, Jane Lubchenco, Judy Meyer, Gordon 
Orians, and William Schlesinger. A grant from the Pew Foundation assures 
sufficient support to produce 10- 14 reports over a 3-year period. 

DAVID TILMAN RECEIVES ESA'S 
ROBERT MACARTHUR AWARD 
David Tilman, Cedar Creek Natural History Area LTER site's lead investigator has 
been awarded the Ecological Society of America's 1996 Robert MacArthur Award, 
which is given every other year to the "best mid-career ecologist." 

EMAP Newsletter Now On-line/ 
EPA's Environmental Monitoring and Assessment 

Program (EMAP) is now publishing its newsletter on the 
internet. The first electronic edition describes the program's 
new focus, recent research activities, and the upcoming 
Third Annual EMAP Symposium. Please visit "EMAP 
Currents" at: http://www.epa.gov/emap/. Several new 
articles are scheduled to appear each month. These will 
gradually replace older articles, so check in on a regular 
basis. Hard-copy distribution of the EMAP newsletter has 
been discontinued. 



NEW GRADUATE 
STUDENT 
COMMITTEE 
CHAIR 

As of October 1, 1996 Reed Perkins (H.J. Andrews) 
and Janet Fischer completed their tenure as co-chairs of the 
LTER Graduate Student Committee. Emma Rosi 
(Coweeta) is now the new chair. In the past year, Reed and 
Janet worked together to maintain the Student Email 
Group (students@lternet.edu) and to oversee the Cross-Site 
Awards. 

Student Email Group 
The student email group has been used to distribute 

information about gradute funding opportunities, jobs 
openings, and the activites of the Graduate Student Group 
to the nearly 100 members. To be added, students may 
send a message to students-request@lternet.edu. 

Cross-Site Awards 
Janet and Reed oversaw two competitions for Graduate 

Student Cross-Site Travel Awards. In February 1996, 
awards were presented to two students: Tamara Minnick 
(Central Plains Experimental Range) for her research 
comparing two C4 perennial grasses in North American 
grasslands and L. Dwight Floyd (Central Plains Experimen
tal Range) for his research on local adaptation of tapeworm 
parasites in ground squirrels. In July 1996, Emma Rosi 
(Coweeta) received a Graduate Student Cross-Site Travel 
Award to support her research on food resources for aquatic 
invertebrate production along two river continua. In 
addition, Brian Dail (Coweeta) and Christina Wright 
.(Coweeta) received a Harvard Forest Cross-site Fellowship 
to study nutrient pools and the detrital food web in mixed 
hardwood forest soils. 

As they step down, Janet and Reed are grateful to LTER 
graduate students for their interest, ideas and participation, 
and to the LTER community for their support. They look 
forward to Emma's leadership as the LTER Graduate 
Student Committee Chair. 

The committee continues to facilitate communication 
among graduate students and create opportunities for 
intersite research. For more information, contact: 

Janet Fischer, 608/262-3088, jfischer@macc.wisc.edu. 
Reed Perkins, 5411750-7332, perkinsr@ccmail.erst.edu 
Emma Rosi, 706/542-7880, erosi@pthirus.ent.ega.edu 

Spring 1996 Network Office 
Cross-Site Travel Award 

Emma Rosi, Coweeta Hydrological 
Laboratory LTER 

Aquatic invertebrate food r·esources along two 

river continua: an inter-site approach 

The river continuum concept predicts that as stream 
order increases, the biota of a stream should change in 
a particular way that correlates with physical factors. 
As stream order increases the main carbon resource {e.g. 
detritus, algae, etc.) for the stream ecosystem also has 
been predicted to shift. At the Coweeta Hydrologic 
Lab and the H.J. Andrews Experimental Forest, I am 
comparing the feeding ecology of aquatic insects along 
their respective river continua to test these predictions. 
I am analyzing the gut contents of the major aquatic 
insects to identifY the main carbon resources that are 
being exploited. This analysis will allow me to identifY 
and quantifY the extent of shifts in resource use along 
the river continuua. By comparing the two river 
systems, I will be able to determine if diet shifts are 
apparent in more than one system. Also, the two differ 
greatly in their dominant vegetation, which may 
influence the use of allochthonous and autochthonous 
resources along the continua. This research should be 
complete by summer 1997. 



STUDENTS WORKING AT LTER SITES 
EARN ESA MEETING TRAVEL AWARDS 

Two students working at LTER site, David Peterson 
(Cedar Creek) and Kristin Vanderbilt (H.J. Andrews) 
received the Ecological Society of America's Long-Term 
Studies Section travel award. The award provided funds for 
them to attend the August annual meeting, where they 
presented the following posters: 

Nitrogen Losses from Experimental 

Watersheds in Western Oregon 

Vanderbilt, Kristin, L., Kate Lajtha, and Fred Swanson, 
Oregon State University, Corvallis, OR 97331, USA. 

Long-term precipitation and stream water chemistry 
data from control and logged watersheds at the H.J. 
Andrews Experimental Forest, Oregon were analyzed to 
evaluate biogeochemical differences resulting from 
disturbance, differing successional stages of vegetation, and 
varying amounts of nitrogen fixation. Nitrogen flux was 
closely tied to the hydrologic cycle. Nitrate export (kg/ha) 
in stream water was elevated in a treated watershed during 
the six years following logging when diminished evapotrans
piration resulted in increased stream discharge. Export of 
dissolved organic nitrogen from a treated watershed 
exceeded that from a control watershed for five years after 
disturbance. No difference was detected in output of total 
organic nitrogen between watersheds. Seasonal and annual 
patterns of nitrogen retention in this nitrogen-limited 
ecosystem, as calculated by nitrogen yield = (nitrogen 
output in stream water)/ (input from lichen and alder 
nitrogen fixation and dry and wet atmospheric deposition), 
differed from patterns observed in watersheds with elevated 
nitrogen inputs. 

Vegetation structure, composition and 
diversity in a midwest oak savanna after 32 
years of a p,·escribed burning experiment 

Peterson, David W ., and Peter B. Reich. University of 
Minnesota, St. Paul, MN 55108, USA. 

Oak savannas were once common along the forest-prairie 
ecotone in eastern North America but are now rare due to 
land use changes and succession to forest following fire 
suppression. Prescribed burning is being used to restore and 
maintain remnant savanna areas, but little is known about 
the long-term effects of prescribed burning on savanna 
vegetation. We studied the effects of 32 years of a pre
scribed burning experiment on structure, composition, and 
species diversiry in upland oak savannas and woodlands at 
Cedar Creek Natural History Area in Minnesota. Tree, 
shrub, and herbaceous vegetation were sampled on 28 large 
permanent plots in 20 management units that have been 
burned at frequencies of zero to nine times per decade. 
Many of these plots have been monitored since 1984 and 
provide data on successional trends. Burning at higher 
frequencies significantly reduced stem densities and stand 
basal area of Quercus ellipsoidalis and prevented recruit
ment of new stems into the canopy, resulting in increased 
canopy openness. More frequent burning also reduced tree 
canopy species diversity. Understory vegetation composi
tion and diversity varies with canopy openness, suggesting 
that fire might produce changes in understory composition 
and diversity primarily through its effects on canopy 
structure. 

LTER CROSS-SITE GRADUATE 
STUDENT FELLOWSHIPS 

In an effort to promote cross-site studies and graduate 
student research within the LTER Program, Harvard Forest 
(HFR) is offering up to three graduate student fellowships 
annually for research conducted at the sites. Although 
collaboration with scientists at the sponsoring sites is 
desirable, investigations of processes or phenomena not 
currently stuJied at the sites is strongly encouraged. 

Fe;llowships for a maximum of $3,000 will be made on a 
one-time basis and can be applied toward travel, stipend, 
housing, and research costs. Applicants are required to 

provide project descriptions and a project schedule along 
with an expected products list, itemized budgets, and a 
letter of support from their thesis advisor. Students 
receiving fellowships will be required to provide the host 
sites with a copy of all data and publications, including the 
original thesis or dissertation, and acknowledgment of 
support in all publications resulting from the work. 
Applications are due February 1 of each year. 

For more information, contact Chris Kruegler, Harvard 
Forest, Petersham, MA 01366, ckruegler@fas .harvard.edu 



H.J. ANDREWS 
EXPERIMENTAL FOREST 

Assessing how land use, natural disturbances, and climate change 
affect carbon dynamics, biodiversity, and hydrology 

• 
By Fred Swanson 

A
fter two decades of focus on forestry research, the 
Andrews Forest research program shifted to an 
ecosystem emphasis in 1970 with inception of the 

Conifer Forest Biome studies within the International 
Biological Programme. Study of forest and stream ecosys
tems continued under the LTER program which Andrews 
Forest joined as a charter member in 1980. This year's 
preparation of the renewal proposal for Andrews LTER 
(LTER4 program, 1996-2002) triggered reassessment of 
long-term studies and identification of critical new projects, 
especially synthesis-all under reduced funding. 

The central question of L TER4 is: How do land use 
(forestry), natural disturbances, and climate change affect 
three key ecosystem properties: carbon dynamics, 
biodiversiry, and hydrology? We selected these three 
ecosystem properties because they are scientifically and 
socially important, tractable, and their responses are posited 
to represent different classes of ecosystem behavior at the 
landscape scale. 

We approach this question through long- and short
term, discipline-focused compoL at studies and through 
four synthesis areas. Component studies focus on: 1) aspects 
of spatial and temporal variability of climate; 2) watershed 
hydrology; vegetation succession in natural and managed 
forests; 3) biological diversiry, especially among inverte
brates; 4) carbon and nutrient dynamics; 5) forest-stream 
interactions through stream nerworks; and 6) landscape 
dynamics, including disturbance regimes. 

The Synthesis Areas are: 
A. Effects of Species on Ecosystem Function-to assess how the abundance and 

distribu_tion of species influences ecosystem functions, particularly with respect to 
carbon dynamics and hydrology 

B. Early Succession-to understand how variation in the rate of development of 
conifer dominance influences ecosystem function 

C. Small Watersheds- to understand the influence of post-clearcut vegetation 
successional patterns on streamflows from small watersheds 

D. Landscape Dynamics-to examine the effects of landscape-scale vegetation patterns 
on carbon dynamics, elements of biodiversiry, and hydrology 

Small Watershed Studies 
Work in the small watersheds synthesis area is develop

ing quickly and has intersite aspects. As with other LTER 
sites involving Forest Service research programs [Hubbard 
Brook, Coweeta, Luquillo, Bonanza Creek], manipula
tions of paired, small (1 0-100 ha) watersheds have been 
conducted over the past 40 years to examine the effects of 
land use treatments. The resulting long-term records also 
provide opportunities to assess how varied patterns (e.g., 
upland vs. riparian) and rates of vegetation succession 
affect peak and low stream-flows. 

Recent Andrews-based studies of long-term peak-flow · 
records for small (100 ha) and large (60-600 km2) 
watersheds have revealed substantial increases in peak flows 
following clearcutting and road construction. Partial 
recovery appears to occur with subsequent revegetation, 
however, we have not yet directly linked watershed 
hydrology with observations of revegetation based on our 
numerous long-term vegetation succession plots. Evapo
transpiration functions of vegetation appear to increase 
small peak flows during fall and spring. Removal of 
vegetation appears to result in increases in the larger peak 
flows of winter months-apparently because of greater 
snow accumulation and melt rates in open areas. These 
analyses are being extended to low flow events and 
geographically to rwo other sets of small, experimental 
watersheds in the Andrews Forest. In addition, they are 
being applied to rwo sets of experimental watersheds 
elsewhere in western Oregon to examine hydrology
vegetation interactions over a broader range of forest rypes 
and climatic conditions. 

This work is developing at the intersite level with the 
arrival of David Post from The Australian National 
Universiry in Canberra. Dr. Post is a post-doc on NSF 
funding for intersite, comparative studies of streamflow in 
small watersheds. Peak and baseflows will be examined 
within and berween control watersheds to reveal various 
influences of vegetation on evapotranspiration and snow 
accumulation and melt rates. The initial study sites are the 
Andrews, Hubbard Brook, Coweeta, Caspar Creek (CA) , 
and Luquillo . These represent a range of snow conditions 
and broadleaf conifer vegetation . The number of partici
pating sites will be expanded to other interested sites in the 
second year of the project. 



Flood 
Long-term records also provide an opportunity to 

interpret the effects of episodic events. A major flood 
February 6-8, 1996 dramatically altered stream and 
riparian systems in the Andrews Forest, triggering dozens 
of landslides and damaging sediment basins and gaging 
stations. Long-term observations of riparian vegetation, 
channel conditions, populations of species resident in 
aquatic and riparian habitats, large woody debris in 
streams, and landslides set the stage to evaluate geomor
phic and ecosystem responses to the flood. Our initial 
observations are that despite movement of so much water 
through the stream/riparian nerwork, disturbances in small 
and large streams were very patchy. This patchiness was 
controlled by the shifting balance berween forces causing 
change (e.g., landslides and moving woody debris) and site 
conditions tending to limit change (e.g., bedrock controls 
on channels) in somewhat predictable ways. Preliminary 
analyses of the response of aquatic biota reveal that 
salamanders survived in many sites, except those most 
severely disturbed by landslides; trout populations were 
only slightly depressed where secondary channels and 
vegetated floodplain areas provided refuge; and sculpin 
populations were severely depressed, apparently because of 
limited ability to find refuge. A variety of studies are 
analyzing controls on disturbance pattern and their 
consequences for ecosystem resistance and resilience. 

The Andrews LTER continues to examine fundamental 
questions concerning ecosystem dynamics in a landscape 
subject to natural disturbance and intensive land use. 
While foment over conservation issues in the region has 
abated somewhat, Andrews science and scientists are 
continually called upon for input to land managers and 
policy makers . 
For more information; 
Stan Gregory, 541/737-1951, sgregory@lternet 
Mark Harmon, 5411750-7333, mharmon@lternet 
Fred Swanson, 5411750-7355, swanson@lternet.edu. 
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LUQUILLO 
EXPERIMENTAL FOREST 

Seeking a better understanding of the function of natural 
ecosystems in a human-dominated landscape 

• 
By Robert B. Waide 

W:th a long tradition of ecosystem-level research, 
the Luquillo Experimental Forest (LEF) has 
been the site for over 2500 individual research 

studies since the Tropical Forest Experiment Station (later 
to become the International Institute ofTropical Forestry) 
was founded in 1940. In addition to extensive studies of 
forest production, the LEF was the focus of an intensive 
effort by the U.S. Department of Energy (1963-1988) to 
examine the cycling of chemical elements in a tropical rain 
forest. The original study in this effort, an examination of 
the effect of ionizing radiation on forest structure and 
function, provided the impetus for subsequent long-term 
ecosystem research by the International Institute of 
Tropical Forestry (IITF) and the University of Puerto Rico, 
leading eventually to the designation of the LEF as a site in 
the Long-Term Ecological Research (LTER) Network. 

When we became part of the LTER network in 1988, 
we proposed to examine the roles of disturbance and the 
biota's response to disturbance as primary factors determin
ing the structure and function of tabonuco {Dacryodes 
exceLsa) forest in Puerto Rico. These twin concepts of 
disturbance and response continue to provide the unifYing 
theme for the second phase of our long-term ecological 
research . Our work since 1988 has confirmed the overrid
ing importance of these factors in tabonuco forest and has 
revealed differences in biotic responses to specific distur
bance types and combinations of disturbance. 

We have shown that the 

unreliable predictor of ecosystem state. Each point in the 
landscape incorporates the previous history of natural and 
anthropogenic disturbances as one of the factors that 
influence community composition and ecosystem 
attributes. 

Luquillo Riparian Ecosystem 
Management Project 

Research on stream ecosystems conducted under the 
Luquillo LTER program has clear and important implica
tions for public policy in Puerto Rico. Increasing popula
tion pressure and greater demand for water are factors 
stressing river systems in Puerto Rico. But inadequate 
understanding of these systems exists to establish minimum 
required water flows in streams and adequate precautions 
to avoid depletion of the biodiversity of streams communi
ties. The Luquillo Riparian Ecosystem Management 
Project focuses on the relationship between land and water 
and the linkages between montane and estuarine ecosys
tems. This project, a collaborative effort between L TER 
and Forest Service investigators, combines hydrological, 
ecological, and geomorphological studies to help guide the 
management of complex ecosystems including both 

AtlantiC ocean 

caribbean 
Sea 

montane streams and 
their estuaries only 15 
krn away. 

Accomplishments of 
the project include: 1) 
the development of the 
first water use budget for 
the LEF; 2) design and 
testing of a hierarchical 
stream classification 

';:;:::) system that has been 
used to evaluate habitat 
requirements of aquatic 
organisms that reside in 

ecosystems of the Luquillo 
Experimental Forest (LEF) 
are dominated by recurrent 
episodic disturbances such as 
hurricanes (and isolated high 
wind and rain events), 
landslides, and also by events 
of longer duration such as 
agricultural activities. These 
disturbances have different 
frequencies and severities 
and result in different 
pathways of ecosystem 
response. Because ecosystems 
in the LEF are so dynamic, 
physical location alone is an 

Prestoea montana 

the LEF; 3) development 
of the first forest-wide 
rainfall-stream runoff-



elevation relationship for the LEF; and 4) calibration of 

the US-FWS instream flow model on a range ofLuquillo 

streams leading to the development of a habitat-based 

model using long-term shrimp population data from the 
Luquillo LTER Program. 

Trophic Dynamics 

More than a decade of research on trophic relationships 
in tabonuco forest has resulted in a synthesis of the 

emerging properties of a complex tropical food web . 
Dominance of the Luquillo web by ectotherms promotes 
longer food chains than in other published webs and loops 
within the web. The absence of mammalian predators 

decreases the importance of top-down population control. 

Compartmentalization within the web is caused by physical 
discontinuities in the habitat as well as day/night specializa

tion. Connectance within this web is lower than predicted 

by current theory-in part due to the long-term nature of 

the observations provided for the detailed resolution of the 

web. 

ROBERT 8. WAIDE 

Above: Disturbance efficts of Hurricane Hugo six 

months after the 1989 event. Left: Researchers 

studying vegetation recove1y following hurricane 

disturbance in a tropical rainforest, Luqui/lo 

Experimental Forest LTER, Puerto Rico 

Hurricane Response 

The immediate (one year) and short-term (five year) 

responses of a tropical forest ecosystem to a hurricane have 
been documented by L TER researchers in two special 

issues of the journal Biotropica. Responses of different 

ecosystem components five years after Hurricane Hugo fall 

into six categories: 

1) transient increases (e.g., forest floor biomass, some soil 

nutrient pools, stream nitrate concentration) 

2) slow increase and return to pre-hurricane levels (net 
primary productivity, abundance of shrimp in streams, 

frogs, and some terrestrial snails) 

3) catastrophi~ decrease and subsequent rise above pre
hurricane levels (aboveground pools of potassium and 
magnesium, abundance of the bat Artibew jamaicensis) 

4) catastrophic decrease and return to near pre-hurricane 
levels (tree biomass and density, abundance of the bat 

Stenoderma mfiun) 

5) catastrophic decline and steady increase, but not to 
within 15% of pre-hurricane levels (total fine litterfall) 

6) catastrophic decline and little recovery (fine root 
biomass and the walking stick Lamponius portoricensis 

Studies of the response of ecosystems to hurricanes and 
other types of disturbance will continue to form the core of 

the Luquillo LTER's research program in the foreseeable 

future . 

For more informat ion: 
Robert B. Waide, 
787/767-0350, 
rwaide@lrernet. edu; or 
Frederick N. Scatena, 
787/766-5335, 
fscatena@lterner. edu 



SITE ACTIVITIES & PROJECTS 
For more information on LTER sites, visit the LTER Network home page at URL http://ltemet.edu 

RETENTION OF 
TRIFLUOROACETATE 
(TFA) IN LTERSOIL 

D. G. Richey. C. T. Driscoll, and G. E. Likens 

The phaseout of chlorofluorocarbons (CFCs) has 
resulted in the use of hydrochlorofluorocarbons (HCFCs) 
and hydrofluorocarbons (HFCs) as environmentally 
acceptable alternative chemicals. Trifluoroacetic acid (TFA) 
has been identified as a degradation by-product of these 
compounds, and is largely deposited to the Earth's surface 
by precipitation (Wallington et al., 1994). The global 
average TFA concentration in rainwater for the year 2010 is 
estimated to be in the range of 8 X 1 o·9 -1 X 1 o·7 M (Ball and 
Wallington, 1993). Little is known about the ecological and 
environmental fate ofTFA. 

Inputs _ofTFA to natural ecosystems may be biodegraded 
by microbial processes, assimilated by vegetation, adsorbed 
by organi_c an~/ or mineral soil, or transported with drainage 
water. Microbial degradation of trace levels ofTFA has been 
reported (Visscher et al., 1994), but the significance in the 
environment is uncertain (Likens et al., 1996). 

T rifluoroacetate is transported from roots via the 
transpiration stream and can bioconcentrate in leaf tissues of 
plants (Rollins et al., 1989; Thompsen, 1994). There are 
reports of growth inhibition in some plants at TFA 
concentrations one to three orders of magnitude higher than 
anticipated in precipitation (Ingle, 1968; Thompsen, 1994) . 
The sorption to soil particles may influence the transport, 
bioavailability and toxicity ofTFA. 

Trifluoroacetic acid is a highly acidic organic compound 
that predominantly occurs as an anion under environmental 
cond_itions. This class of organics is considered highly 
mobile and susceptible to leaching from soils. However, the 
adsorption of acidic organic compounds is enhanced under 
conditions of low soil pH and high organic matter content. 
Soils of variable charge, such as allophanic and oxidic 
minerals also are able to adsorb the dissociated form of 
organic acids . A previous study of three agricultural, non
acidic soils, were found to retain only 0.1-2.6 o/o of added 
TFA (van Dijk, 1991). Unfortunately, the study did not 
include any soils that are known to retain organic anions, 
par:icularly soils enriched with iron and aluminum (Ultisols, 
Oxisols) or organic matter (Histosols) . Moreover, the 
concentration ofTFA used in this experiment was four 
orders of magnitude larger than values anticipated in the 
environment over the next 20 years. Soil retention ofTFA 
may play an important role in assessments of the ecological 
effects of this substance. Thus a cross-site study was initiated 
to investigate factors regulating TFA retention in soil. 

The objectives of this soil retention study were to: 1) 
evaluate the sorption ofTFA on a variety of soils at 

concentrations comparable to anticipated values; 2) 
evaluate the soil characteristics and conditions that 
influence TFA retention; and 3) evaluate the potential 
accumulation ofTFA in soil of terrestrial ecosystems. 
Thirty-five soil samples were obtained from 15 terrestrial 
sites of the National Science Foundation LTER program. A 
total of 54 soil samples from LTER sites and other 
locations were used in this study. 

Batch adsorption experiments showed that TFA was 
retained by 34 of 54 soils collected from diverse locations. 
No significant TFA retention was found in 20 of the soils 
studied. Retention ranged from a high of 260 f.!mol kg·1 to 
25 f.!mol kg·1 (0-60 o/o of added TFA). In general, TFA was 
retained in organic soils to a greater extent than in mineral 
soils (Fig. 1). Organic soils that exhibited higher retention 
ofTFA sorbed between 20-60 o/o of added TFA. In 
contrast, mineral soils retained 0-15 o/o of added TF A. 
Organic soils with the highest TFA retention were from 
wetlands, peatlands and a boreal forest. The magnitude of 
TFA adsorption in the majority of soils studied was small 
and similar to that of other monovalent anions (Cl· and Br). 
Trifluoroacetate can be considered mobile in soils at the 
majority of sites investigated. 

Linear regression analysis between TFA adsorption and 
selected soil properties was used to identify soil constituents 
which influence retention and to better characterize the 
retention mechanisms. Trifluoroacetate retention exhibited 
a strong positive correlation with oxidizable organic matter 
content (r = 0.60; Fig. 2a). A strong relationship was also 
evident between TFA retention and the ratio of organic 
matter to clay content (r = 0.90; Fig. 2b). 

Results from this study suggest that soil organic matter 
and clay surfaces influence the retention ofTFA by soils. 
There seem to be two mechanisms ofTFA retention, 
indicated by differing shapes ofTFA adsorption isotherms, 
for mineral (C-type) and organic (L-type) soils . Conformity 
of water-soluble TFA to a Langmuir adsorption isotherm 
may indicate that the retention is site-specific. Further, the 
retention ofTFA by soil particle surfaces is dependent upon 
pH and the presence of other anions in soil solution. 
Retention ofTFA increased with decreasing soil suspension 
pH and decreased with increasing concentrations of 
competing anions. It is reasonable to assume that the 
factors regulating TFA retention by soils will also affect the 
transport of TFA in soil and drainage water. It is expected 
that differing leaching rates ofTFA from soils will depend 
on soil types, soil organic matter content, soil pH, 
competing anion concentrations, and local rates of 
atmospheric deposition. 

The ultimate fate ofTFA in adsorbing soils is an 
important environmental question. Trifluoroacetate was 
significantly retained by wetland, pearland and boreal forest 
soils in this study. There is significant ecological impor
tance associated with these ecosystems as they may be 
habitats for rare and endangered species (Shortelle et al., 
1989). The retention ofTFA by soils in these environments 
may be critical in assessments of local concentrations of 
TFA and the impact of the accumulation ofTFA on these 
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sensitive ecosystems. 
In general, acidic solutes such as TFA, are wealdy 

retained in soil. However, conformity to the Langmuir 
adsorption isotherm can indicate a stronger mechanism of 
retention. Adsorption isotherms cannot be interpreted to 

indicate any particular mechanism of retention, but this 
does indicate a need for further process level studies of TFA 
retention by soil organic matter. IfTFA were not strongly 
adsorbed then the transport ofTFA would be governed 
largely by the amount and frequency of precipitation and 
drainage. The strong retention ofTFA may indicate that 
soil is a permanent sink for TFA. Because it is anticipated 
that soils will experience increasing TFA inputs over 
decades, the reversibility ofTFA retention is critical for 
evaluating effects ofTFA in terrestrial environments which 
exhibit soil retention. 

For more information contact: Dorothy G . Richey 
(dgrichey@syr.edu) and Charles T. Driscoll 
(cdriscoll@lternet.edu), Syracuse University; Gene E. 
Likens, Institute of Ecosystem Studies, glikens@lrernet.edu 
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STUDIES 
INITIATED AT 

COWEETAASA 
RESULT OF 

HURRICANE OPAL 
On October 5, 1995, Hurricane Opal caused extensive 

tree falls at Coweeta and as a result several research studies 
have been initiated. Though severe hurricanes are relatively 
infrequent at inland sites in the Southern Appalachians, 
there is strong evidence of past hurricane damage and even 
the naming of several sites at Coweeta as a result of past 
hurricanes (Hurricane Gap as well as Big Hurricane and 
Little Hurricane stream branches) . Therefore, severe 
hurricane damage is a component of the long-term 
disturbance regime at Coweeta. 

Several studies were initiated at Coweeta as a result of 
Hurricane Opal. These include: 

1) B. Clinton and C. Baker: a survey of the initial 
vegetation damage surrounding large pit and mound 
structures resulting from downed trees as well as 
subsequent monitoring of the vegetation recovery in 
these naturally-created gaps 

2) W. Swank and B. Clinton: large log decomposition of 
seven species occurring from downed trees in their 
naturally-occurring gaps 

3) J. Vose and D. Crossley: small log (bolt) decomposition 
transplant experiment across the already existing 
gradient study sites 

4) K. Elliott and B. Clinton: oak seedling demography and 
physiology along transects ranging from full overstory 
canopies to naturally-created gaps and back to full 
overstory canopies 

5) M. Hunter: nutrient composition of overstory foliage 
both within gaps and nearby dosed-canopy forests . 

6) K. Elliott and W . Swank: forest regeneration following 
salvage logging in large blowdown areas at Coweeta 

7) A. Yeakley, D . Coleman, and J. Meyer: effect of 
hurricane damage on the soil water, riparian link ,and 
stream water quantity and quality in a riparian ecosys
tem 

These studies will help to quantify some of the initial 
effects of hurricanes as well as to elucidate the mechanisms 
of recovery in forest ecosystems. This information is also 
critical to a more complete understanding of the distur
bance regime of Southern Appalachian forests . 

LTER SYSTEM IS 
THE MODEL FOR 

ECOLOGY COURSE 
AT UNIVERSITY 

OF GEORGIA 
The L TER system has been used as a foundation for an 

ecosystem ecology course at the University of Georgia 
Institute of Ecology for two consecutive spring quarters by 
Paul Hendrix, colleague of several Coweeta Hydrologic 
Laboratory LTER researchers. In developing the course, 
Hendrix consulted with Tim Seastedt (Niwot Ridge LTER) 
and John Blair (Konza Prairie), who also teach ecosystem 
ecology courses at the University of Colorado and Kansas 
State University. Students in the undergraduate/graduate 
course meet three times a week for an hour lecture, and for 
one four-hour laboratory session weekly. The long lab 
session allows quality time in the field for experiments and 
extended day field trips. Students also take one or two 
weekend field trips to remote sites, including Coweeta. 

The course focuses on terrestrial ecosystems (several 
aquatic and marine ecosystem courses are already offered at 
UGA) and blocks of lectures are devoted to the traditional 
LTER core research areas, supplemented with readings 
from texts and research papers 

Each student chooses an LTER site that interests him or 
her, researches the work being done there (initially via 
Internet homepages, and then from the published 
literature) and prepares a term paper which is also 
presented orally. Dr. Hendrix reports that the students 
really benefit from this exercise, seeing ecosystem research 
on the cutting edge. Hendrix' course will be expanded into 
a one-semester course after 1997, as UGA converts to the 
semester system. 

For more information: Paul Hendrix, 706/542-2968, 
phendrix@sparc.ecology. uga.edu 



Video Conferencing Tools 
Now Available Online 

To enhance communication and reduce the cost of in

person meetings among L TER sire data/information 
managers, Rudolf Norrrott has compiled information on 

video conferencing over the Internet, using PC's or Mac's, 
plus low-cost, "pocket" hardware and software. He has 

made this available on IL TERner.edu, the international 

L TER (IL TER) network server. This new means of 
communication will be especially useful for activities rhar 

require frequent meetings, virtual or real, involving many 
different groups and individuals. 

The information may be accessed via rhe Network web 

sire ar hrrp://lrernet.edu/im/, in rhe QuickFinder, under 

Technology, or interested users may find it directly at 

http:/ /lrerner.edu/ im/ tech/ pcvideo. h tm. 

For more information: RudolfNottrott, LTER Network 

Office, 206/543-8492, rnorrrorr@lrerner.edu 

~500 Km I 500Mi. 

Harvard University Bullard 
Fellowships in Forest Research 

Each year Harvard University awards a limited number 

of Bullard Fellowships to individuals in biological, social, 

physical, and political sciences to promote advanced study, 

research, or integration of subjects pertaining to forested 
ecosystems. The fellowships, which include stipends up to 

$30,000, are intended to provide individuals in mid-career 

with an opportunity to . utilize the resources and to interact 

with personnel in any department within Harvard Univer
sity in order to develop their own scientific and professional 

growth. In recent years, Bullard Fellows have been 
associated with rhe Harvard Forest, Department of 
Organismic and Evolutionary Biology and the John F. 
Kennedy School of Government, and have worked in areas 

of ecology, forest management, policy, and conservation. 

Fellowships at·e available for periods ranging from four 

months to one year and can begin at any rime in the year. 
Applications from international scientists, women, and 

minorities are encouraged. Fellowships are nor intended for 

graduate students or recent post-doctoral candidates. 
Further information may be obtained from : Committee on 
the Charles Bullard Fund for Forest Research, Harvard 

University, Harvard Forest, P.O. Box 68, Petersham, MA 

01366 USA. Annual deadline for applications is February 1. 

ANTARCTIC LTERS 
FEATURED IN ONLINE 

K-12 PROJECT 
Palmer Station's Bill Fraser will be a lead 

participant in an interactive K-12 science curriculum 
project when "Blue Ice: Focus on Antarctica" 
launches its second effort this fall focuses on 
foodwebs and Fraser's krill studies. Fraser interacted 

with srudents from New Jersey to Beijing during last 
February's weeklong "lesson," and the LTER 
Network Office provided background information 
and a map which will be used again this year. This 
winter, the Internet project will focus on global 
warming and feature rhe dry valleys of Antarctica. 
The activity begins October 28th at http:// 
www. us in teener. com/ onlineclass/BI/bl ueice. h tml. 



LTER/NASA 
COLLABORATION ON 

ATMOSPHERIC 
CORRECTION OF 

REMOTELY SENSED DATA 
The LTER/NASA atmospheric correction project is proceeding in its second 

year with funding from the Terrestrial Ecology Division within Mission to Planet 
Earth of NASA. The primary goal is to develop an operational method to correct 
satellite data for artifacts introduced by the presence of aerosols and water vapor in 
the atmosphere. These atmospheric constituents act as a sort of cataract for remote 
sensing data, reducing their clarity, as well as their comparability. The corrected 
datasets are produced by modeling constituents of the atmosphere and reconstruct
ing the remote sensing data to wavelength specific reflectance values. Landsat 
Thematic Mapper satellite data is being used as an initial dataset for the correc
tions, with 18 images corrected for the H . ]. Andrews (AND), Bonanza Creek 
(BNZ), Harvard Forest (HFR), North Temperate Lakes (NTL), Sevillerra (SEV) 
and Virginia Coast Reserve (VCR) LTER sites. Corrections of NOAA Advance 
Very High Resolution Radiometer data for the Taylor Dry VaHey/McMurdo 
(MCM) and other datasets are also underway. A second workshop for the project 
was held August 16-18 at facilities of the LTER Network Office at the University 
of W ashington. The workshop included discussions of the current status and 
future plans for the project by the 17 LTER and NASA researchers at this meeting. 
Further information on this project can be found through the L TER Internet 
home page or directly at the project home page at http://vvww.lrernet.edu/nasa/ 
atmcor. 

john R. Vande Castle, LTER Network Office, University of Washington 

MODIS LAND 
DISCIPLINE GROUP 
& LTER NETWORK 

SYNTHESIS 
(MODLERS) STUDY 

A workshop was held at the H.J . Andrews Experimental 
Forest in May 1996 to work towards development of 
standardized methods to be used in the MODLERS 
project. This project brings together 14 long-term ecologi
cal research (LTER) network sires and NASA's MODIS 
Land (MOD LAND) Discipline Group for the purpose of 
locally validating Earth Observation System-era global data 
sets. Using several different methods that incorporate 
extensive ground data sets, ecosystem models, and remotely
sensed imagery, each L TER sire is developing local maps of 
landcover class, leaf area index, and aboveground net 
primary productivity for a 100 km2 area at a grain size of 
25 m. A nested, hierarchical ground-based sampling scheme 
will help establish error bounds on the variable estimates. 

A number of different strategies are being used to 
spatially aggregate the fine-grain site maps to a coarse grain 
(1 km) so that they can be compared to coincident portions 
of global maps of the same three biosphere variables 
developed by the MODLAND Discipline Group . This 
coordinated, multi-sire grain-size aggregation exercise 
presents an opportunity to grapple with one of the most 
vexing current problems in ecology: effects of scaling from a 
fine grain to a coarse grain on estimates of important 
biosphere variables. Participants are using several spatially
explicit, geostatistical methods to address this issue, with 
the intent of determining how best to maintain crucial 
information among grain sizes. Additionally, they are 
characterizing similarities and differences among the 
multiple sites and biomes and between the MOD LAND 
maps and the sire maps at each grain size, in terms of the 
three mapped biosphere variables. At the May workshop, 
participants decided to work toward development of a 
special issue of the journal Remote Sensing of Environment 
that will contain papers on methods to be used and early 
results from methods prototyping activity. 

For more. information visit our web site at http:// 
arlantic.evsc. virginia.edu/ ~ jhp 7 e/ modlers/ 



THE LTER SOILS 
METHODS 

STANDARDIZATION 
WORKSHOP 

The LTER workshop to provide the network with a set 
of recommended methods for soil analysis was held March 
26-29, 1996 at Sevilleta. The aim of the workshop was to 
reach consensus on a single recommended method for a 
variety of soil physical, chemical, and biological properties. 
The activity was undertaken to foster-in some cases 
enable-cross-site synthesis with respect to soil properties 
and processes. Without a common set of measurement 
techniques, it is extremely difficult to make comparisons 
across sites and discern cross-site patterns and to then infer 
ecosystem-level causes and consequences. 

Thirty-two people participated in the workshop. Almost 
all of the participants were associated with one or more 
LTER sites, and every site (except PAL) was represented by 
one or more participants. Participants met in small 
workgroups of 5-6 individuals to produce each of 20 

different methods chapters. Lead authors (P. Robertson, C. 
Bledsoe, D. Soleman, W . Schlesinger, and P. Sollins) had 
been identified by the organizers in advance, and first drafts 
of chapters were circulated to participants a few days prior 
to the workshop . Thus workgroup sessions were devoted to 
discussing and critiquing the methods proposed by lead 
authors and to rewriting the chapters . Each workgroup 
member is now a coauthor of the three chapters to which 
he/she was assigned . A final full-day plenary session allowed 
the entire group to comment upon and realign the methods 
proposed. 

By all accounts, the workshop was a substantive success, 
owing largely to the commitment of participants to 
producing a single set of recommended methods (along 
with alternative methods where required) . In addition, a 
large measure of thanks is due to our. Sevilleta hosts and the 
workshop logistical support group. 

As discussed at the Cedar Creek L TER/CC meeting in 
October 1995, the organizers expect the ensuing book to be 
published as part of a new L TER series by Oxford 
University Press. This presumes that the Oxford contract is 
approved by the CC, and that the book receives approval 
from the LTER Publications Committee for inclusion in 
the series. 

G. Philip Robertson, Chail~ Workshop Committee 
6161671-2267; grobertson@ltemet.edu 

INTERNATIONAL LONG-TERM 
ECOLOGICAL RESEARCH 

DEVELOPMENTS 
Story and photos by james Gosz 

The Network Office has been very active this past year 
in obtaining funds from NSF to facilitate scientist ex
changes and interactions to achieve the goals identifed by 
the ILTER Network Committee. These goals are based on 
the results of an International Summit Conference in 1993 
that identified the need for collaboration ainong the 
numerous scientists and high-qualiry programs that are 
involved in understanding the various areas of our globe. 
More specifically, the main objectives identified were to: 

promote and enhance understanding of long-term 
ecological phenomena across national and regional 
boundaries 

facilitate interaction among participating scientists 
across sites and disciplines 

promote comparability of observations and experiments, 
the integration of research and monitoring, and 
encourage data exchange 

enhance training and education 

contribute to the scientific basis for ecosystem manage
ment and improve predictive modeling at larger spatial 
and temporal scales 

Based on the recommendations of the summit's working 
groups, directives for the U.S. LTER participation in an 
International LTER (ILTER) program include: 

assisting in the establishment of networks for long-term 
ecological research in other countries 

creating programs and scientist exchanges between U.S. 
and foreign L TER sites and networks 

developing and operating a communication and data 
sharing system among an international network of sites 

continued on next page 
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We have made considerable progress in meeting these 
objectives. Each country must assess its own needs and 
resources if it wishes to be involved in an ILTER program. 
Each will have a unique set of opportunities and limitations 
that are best evaluated by the scientists and policy makers of 
that country. The typical procedure is for the scientists of a 
counuy, along with funding agencies, to decide whether to 
endorse the premise that ecology and environmental 
management are significantly benefited by long-term and 
broad spatial scale studies. The LTER Network Office and 
teams of L TER scientists have played a significant role in 
promoting these scientific needs in different countries. 
Representatives of a country then develop a plan that 
establishes the context and mission for such studies. Sites 
and programs are identified that will contribute to this 
mission, and support is obtained from either within a 
country or from international organizations (e.g., World 
Bank, European Commission) for implementation and 
continued maintenance. 

Exchanges of scientists are encouraged. Considerable 
effort has been developed by the U .S. network office for 
international electronic communication and data manage
ment training. It is anticipated that each participating 
country's program will be part of a global network of 
scientists and scientific information that will advance our 
understanding of not only local and regional issues, but also 
global concerns-as well as provide solutions to environ
mental problems at these scales. 

It is important to recognize that the various countries in 
this network have developed missions specific to their 
needs, but with common objectives with other LTER 
programs. For example, the Chinese Ecological Research 
Network's (CERN) objectives are to: 1) advance ecological 
research, 2) contribute to global ecological research, 3) 
study and demonstrate methods for sustainable manage
ment of ecosystems, and 4) provide a scientific basis for 
decisionmaking on environmental issues. In Brazil the 
objectives are to : 1) develop a collaborative effort by 
scientists and students on sites distributed throughout the 
country's five major biomes, 2) develop a research agenda 
around the topics of conservation of biodiversity, pattern 
and control of primary and secondary production, 
population dynamics, organization of communities and 
ecosystems, nutrient dynamics and the effects of natural 
disturbances and human impacts. 

At this point, the following countries have established 
programs that are participating in an ILTER Network: 
Australia, Brazil, Canada, China, Czech Republic, Hun
gary, United Kingdom, United States, and Taiwan. Other 
countries are in various stages of developing LTER efforts 
that we expect will be added to the international effort: 
Argentina, Colombia, Costa Rica, Ecuador, Jamaica, Japan, 
Mexico, Mongolia, Panama, Portugal, Spain, and Venezu
ela. The U.S. LTER has participated in workshops and 
scientist exchanges with many of these countries . 

Recently, the first Latin American LTER meeting was 
held in Puerto Rico . This was funded by the U .S. Forest 
Service and organized by Bob Waide (Luquillo LTER) and 
staff from the Network Office. This workshop was 
important because the ILTER Network Committee 
recognized the importance of Central and South America to 
global ecology and made a commitment to concentrate on 

Gimffi feeding in the savannah Fish biodiversity smnplingfor the 

ecosystem of the Kmger National Kmger National Park River 

Park, S. Afi'ica. Research Program. 

this region. The countries that participated in that 
workshop are making excellent progress toward developing 
L TER programs. 

Africa represents another important region recognized 
by the ILTER Network Committee. James Gosz recently 
completed a visit to South Africa to promote LTER 
research and international networkworking. His visit was 
well received, and activities are now underway to identifY 
LTER sites and develop a research program potentially 
funded by the Foundation for Research Development 
(FRD). South Africa also is interested in interacting with 
other countries in south and east Africa to form a larger 
collaborative regional effort. Next there will be a scientist 
exchange to initiate mcire extensive interaction and 
collaboration . 

LTER sites in the countries of the ILTER Network now 
can provide unparalleled opportunities for cross-site and 
comparative research efforts on many of the world 's 
ecosystems. These global L TER sites function as "research 
platforms" that lead to interdisciplinary research, allow 
extrapolation to larger areas or regions, provide the 
scientific basis for management and policy decisions that 
incorporate social and economic issues, and attract 
scientists from other sites and networks-effectively 
expanding the "network" of sites. An important goal of the 
overall effort is to enhance the communication and 
translation of results and to increase the value of individual 
programs at individual sites, and ultimately their collective 
value. We anticipate that the ILTER effort will contribute 
significantly to other international efforts such as the 
Global Terrestrial Observing System (GTOS) ar.d the 
International Biosphere-Geosphere Project (IGBP). GTOS 
is being formed because we do not know how, where, and 
over what time frame humankind is endangering terrestrial 
and freshwater ecosystems. Moreover, we do not fully 
understand the role of these ecosystems in global processes. 
We cannot answer these questions because of the lack of 
spatially and temporally comprehensive data on the physical 
environment and on biological processes in these ecosys
tems. IL TER can complement the scientific process in 
major ways that will address these concerns . 



HFR-IRELAND COLLABORATION 
The landscapes oflreland and New England give the first-time visitor 

very different impressions. Lush green fields and ragged bogland dominate 
the Irish landscape, while deep forests and occasional stony fields are the 
trademarks of New England. Agriculture is a vital part of the Irish 
economy and countryside, while New England's prime agriculrural period 
lies a century in the past. Plantation forestry using exotic conifers is a very 
small but rapidly growing force in Ireland, while the vigorous reclamation 
of abandoned agriculrurallands in New England by native mixed forests is 
nearly complete. 

Yet there is a common thread through the stories of these two 
regions-long-term human use of the land. This is the central theme for a 
joint program between the Harvard Forest LTER, the University of New 
Hampshire (UNH) and University College-Dublin (UCD). With support 
from the LTER-International Program and NSF's Office for International 
Programs, Dr. John Aber from HFR and UNHand Dr. Ted Farrell of 
UCD have drawn students and colleagues into the comparative study of 
landscapes in Ireland and New England. 

The program was initiated during a two-month summer leave spent by 
Dr. Aber in residence at UCD hosted by Dr. Farrell. "It is impossible to 
spend any time in Ireland and not be struck by the central importance of 
history to every discipline," Dr. Aber says. "While we are just beginning to 
recognize the role of human history in every North American landscape, 
Ted Farrell was describing 500-1000 year histories of landscape change 
against a backdrop of human histories going back 4000 years and more." 

Dr. Farrell has also studied a recent and important addition to the 
landscape-plantation forestry. As Dr. Farrell tells it, "In the mid-1800s, 
specimen estate plantings demonstrated the potential of exotic conifers in 
a country with no native coniferous 
forest tree species. Growth rates in 
plantations established in this century 
have shown that, especially for certain 
conifers from the coastal forests of the 
northwestern U .S., production was far 
in excess of that in the coniferous forests 
of Central Europe and Scandinavia." 
This, together with the availability of 
surplus agriculruralland and Ireland's 
clean air, has given rise to European 
Union-supported programs to encourage 
the establishment of commercial 
confierous forests on marginal agricul
tural sites. 

Because of the growing importance 
of forestry, a first project betw·een the 
two institutions (carried out largely by 
Christy Goodale, currently a Ph.D. 
student at UNH) was a combination 
GIS/ modeling effort to predict potential 
forest growth for Ireland. Christy spent a 
summer in Ireland working with Ted 
Farrell, Dr. Jim Collins, a soil scientist at 

UCD, and Ph.D. student, Julian Aherne. Combined with a return 
visit by Julian to UNH, a 1 km resolution GIS containing important 
climate and soil variables was developed and used to drive a simple 
forest growth model for Sitka spruce, the most important plantation 
species in Ireland. Extending a model developed for New England to 
Irish conditions was a valuable experience, according to Christy. "The 
New England model did not include the effects of wind stress, 
saturated soils, or phosphorous limitations, all of which can be more 
important in Ireland than New England." 

This basic GIS also is proving useful for a new project to set critical 
loads for pollutants to sensitive ecosystems, funded by the Irish 
government. "The critical loads concept," Julian pointed out, "was 
developed to produce 'effects based' emission control. It indicates the 
maximum level of pollution which is compatible with the 
sustainability of an ecosystem. The objective of the current project is 
to establish best estimates of critical loads and their excedances for the 
most important pollutant-receptor combinations in Ireland-based on 
current methods and the best available data. The basic GIS has been a 
valuable starting point for a national critical loads database." Dr. Aber 
is technical advisor to this program. 

Continuing work is focusing on land use effects on soils. Dr. 
Farrell has travelled to UNH twice to visit possible research sites. 
Deirdre Cunningham, a Ph.D. student in soils at UCD, spent this past 
spring at UNH studying local ecosystems and comparing effects of 
forest clearance on soils in Ireland and New England. Maggie Soulia 
and Barry Lefer, graduate students at UNH spent most of this summer 
in Dublin. Maggie is measuring N cycling rates in adjacent woodlands 

and fields in the west of Ireland 
for comparison with her 
master's thesis results from an 
abandoned farm in Maine. 

Dr. Aber and Dr. Farrell 
agree that this exchange of 
people and ideas has strength
ened their individual programs. 
"Testing ideas beyond the 
range of your own experience is 
critical," Dr. Aber says, "and 
the personal experiences and 
goodwill developed have been 
wonderful." 

John D. Aber 
Complex Systems Research 
Center Institute for the Study 
of Earth, Oceans and Space, 
University of New Hampshire, 
Durham, NH 03824 USA 
J ohn.Aber@unh.edu 
TEL: 603/862-3045 
FAJ<: 603/862-0188 



PUBLICATIONS 

OF INTEREST 

The National Biological 
Service announces the 
availability of its GAP 
Analys is Bulleti n No . 5 
edited by Elisabeth 
Brackney and Michael 
Jennings. The NBS Gap 
Analysis Program (GAP) 
provides a geographic 
approach to planning for 
biolgical diversity. For 
more information, 
contact the Gap Analysis 
Program at 208/885-
3560 or over the internet 
at http:/ I 
www.gapuidaho.edu.gap. 

Creating a Forestry for 
the Twenty-First Century 
edited by Kathryn A. 
Kohm and Jerry F. 
Franklin is now available 
through Island Press, 
1-800-828-1302. This 
mulitauthor volume 
features a synthesis of 
principles of ecosystem 
management along with a 
16-page photo essay on 
ecoystem management by 
Jerry Franldin. 

Proceedings of the 
Workshop on In novative 
Systems for Utilization of 
Forage, Grassland, and 
Rangeland Resources 
held Sept. 22-24, 1993 at 
Airlie, Virginia has been 
published by the 
Minnesota Extension 
Service at the University 
of Minnesota. ISBN 1-
888440-02-3 . 

Biological Dynamics of 
Forest Fragments Proj ect, 
13th and 14th Annual 
Reports have been 
published by the 
National M useum of 
Natural History, 
Smithsonian Institution . 
For more information 
contact: BDFFP, 
National Museum of 
Natural History, MRC 
180, Smithsonian 
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In-stream large woody debris loading and riparian forest 
sera! stage associations in the southern Appalachian 
Mountains. Canadian Journal of Forest Research 26· 
1218-1227. 
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Laerm,]., and J .L. Boone. 1995. Corrections on records of 
occurrence of Peromyscus polionotus (Wagner) and 
Peromysms gossypinus (LeConte) (Rodentia: 
Sigmodontinae) in the Blue Ridge Province of Georgia. 
Brimleyana 22: 9-14. 

Lipson, D .A., W .D. Bowman, and R.K. Monson. 1996. 
Luxury uptake and storage of nitrogen in the rhizoma
tous alpine herb, Bistorta bistortoides. Ecology 77: 1277-
1285. 

Lipson, D.A., T.K. Raab, and R.K. Monson . 1996. Delta
acetylornithine as a major nitrogen storage compound 
in Bistorta bistortoides. Phytochemist1y 41 (1): 29-30. 
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PUBLICATIONS 

ONLTER 

A Science "Research 
News" piece (273:1045-
1046, August 23, 1996) 
entitled "Exploring 
Biod iversity's Benefits" 
described recent results in 
the biodiversity experi
ments at the Cedar Creek 
LT ER Site . The article 
drew upon a talk David 
Tilman gave at the 
annual Ecological Society 
of America meeting. 

Chinn, H . and C. 
Bledsoe. Internet access 
to ecological information: 
T he U.S . LTER all -site 
bibliography project. 
BioScience (1997 in 
press). 

An anile by L TER Chair, 
James R. Gosz entitled 
"International Long
Term Ecological 
Research: Priorities and 
Opportunities" will 
appear in the October 
issue of Trends in Ecology 
and Evolution. 

In "Running on 
Tundra, " writer, David 
Berreby describes 
ecological research at 
Toolik Lake, the Artie 
Tundra LTER site. The 
article appeared in the 
June 1996 edition of 
Discover Magazine 
Volume 17, Number 6, 
page 74. 
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Seattle, WA 98195-2100 

JAN 6-11 II Southern 
Co nnection Congress, 
Valdivia, Chile. "Southern 
T emperate Biota and 
Ecosystems: Pas t, Prese nt and 
Future" (Mary T. Kal in 

Arroyo, Congress Presidenr, 

56(2) 678-733 1' 
56(2) 27 1-9 17 1 (Fax), 
sourhern@abel lo.dic. uchile.ci) 

JAN 21-25 3rd National 
Science Meeting: "Long-T erm 
T rends- Co nsequences and 
Causes," Bessborough Hotel , 
Saskatoon, Saskatchewan, 
Canada. Sponsored by the 
Ecological Monitoring and 
Assessment Network (EMAN) . 
(EMAN Coord ination Office, 
905/336-44 13, 336-4989 
(Fax), ashok. lumb@cciw.ca) 

JAN 29-31 Na tional/ 
International Workshop: 
Federal and International 
Scienrifoc Permits, San Diego, · 

CA, USA. A works hop for 
natural history museums and 
collectors (Sally Shelton , San 
Diego Natural History 
Museum, 6 19/232-382 1, 
232-0248 (Fax), 
libsdnhm@class .org) 

CALENDAR 
• Januaty 1997 • 

FEBRUARY 5 - 8 Monitoring 
Our Wildlife Heritage: What 
do we have , how do we lmow? 
33rd Annual Meeting of rhe 
Western Section of T he 
Wild li fe Society in San Diego, 
CA .. Conract Reginald Barren, 
145 Mulford Hall, Berkeley, 

CA 94720-31 14. 
(510) 642-7261; 
rbarrerr@narure. berkeley .ed u. 

FEBRUARY 10-14 Aquati c 
Sciences Mee ting in Sante Fe, 
NM. Ameri can Society of 
Limnolog)' and Oceanography. 
Contact Jonathon Cole, 
Institute of Ecosystem Studies, 
Cary Arborerum, P.O. Box AB, 
Millbrook, NY 12545; 
(9 14)677-5343; email: 
76067.3033@compuserve.com. 

APRIL 7 - 11 Developing 
New T ools to Meet the 
Nation 's Monitoring Needs: 
T he Evolution of EMAP. 

Third Environmental 
Monitoring and Assessment 
Program Research Symposium 
in Albany, NY. Contact 
Frederick deSerres, TPMC, 
Canterbury Hall , Suire 3 10, 
48 15 Emperor Boulevard, 
Research Triangle Park, 
NC27703. (919) 941-6574; 
deserres@ix. nercom.com. 

MAY 15- 16 Ecosystems 
Restoration and Creat ion. 24rh 
Annual Conference in Tampa, 
FL. Conracr Frederick Webb, 
Dean of Envi ronmental 
Programs, Hillsborough 
Communi ty College, Plant 
City Campus, 1206 N. Park 
Road, Plant City, FL 33566. 
(8 13) 757-2 104; 
webb@mail.hcc.cc.fl.us. 

MAY 29-31. Biodiversity in 
Managed Forest: Concepts and 
Solutions is a scientific 
conference to be· held ar 

Uppsala, Sweden. For more 
information contact ca rl
henrik.palmer@skogforsk.se . 

JUNE 9-13 International 
Symposium : "Changing Water 
Regimes in Drylands" 

Granlibakken Conference 
Center, Lake Tahoe, 
California, USA. Sponsored by 
rhe Desert Research lnsrirure 
(Nicholas Lancaster, 702/673-
7304, 674-7557 (Fax), 
nick@maxey.dri.edu, URL 
hrrp: //www.dri. edu) 

JULY 20- 26 Charting the 
Future of Coas tal Zone 
Management. T he Coastal 
Zone 97 Conference in 
Boston, MA. Conracr Gary 
Magnuson, NOAA, National 
Ocean Service, 1305 East-West 
Highway N/EA, Si lve r Spring, 
MD 209 10. 
FAX: (301) 7 13-4263; 
gmagnuson@ocean.nos.noaa.gov . 

' 
AUGUST 11 - 14 Changing 
Ecosys tems: Natural and 
Human Influences. 82nd 
Annual Meeting of rhe 
Ecological Society of Ameri ca 

in Albuquerque, NM. Joint 
meeting with T he Nature 
Conservancy. Contact ESA 
Program Chair Fred Wagner, 
Ecology Cenrer, Urah Stare 
University, Logan, UT 84322-
5205. (801) 797-2555; 
ecol@cc.usu .ed u. 

• 
For more information on 
funding opportunities: 
NSF Science & Technology 
Information System (STIS), 
stis@nsf.gov, 7031306-0214, 
or http://www.nsf.gov 

Nonprofit Organization 
U.S. POSTAGE 

PAID 
Seattle, WA 

Permit No. 62 


