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network of US LTER and ILTER scientists. This activity is a response to onc of the key concerns
expressed at the Estes Park JLTER meeting: Communication and loformation Access for LTER
Rescarchers Worldwide. The US LTER Network participated in numerous bitateral data and
information management workshops to facilitate dara and information sharing and communication
for the growing ILTER network.

The recent formation of regional networks by participating ILTER nations in Asia and South America
is an encouraging sign. The National Science Foundation looks forward to the results of the ILTER
wotkshop from the 1998 INTHCOIL meeting in Florence, Italy. ILTER is charting new ground in
building “international science” from the ground up.

Mary E. Clutcer
Assistant Director, Biological Scicnces Directorate
U.S. National Science Foundation

Bruce P. Hayden
Dircctor, Division of Envitonmental Biology
U.S. National Science Foundation












and encourage data cxchange;

5. Enhance training and education in comparative long-term ccological rescarch and its relevant
technelogies;

6. Contribute to the scientific basis for ecosystem management;

7. Facilitate international colaboration among comprehensive, site-based, Jong-term, ecological
research programs; and

8. Facilitate development of such programs in regions where they currently do not exist.

The ILTER Network Commirtec identified a number of target regions to focus on during the first
decade (Figure 1 ). Substantial progress has been made as demonstrated in the current map of countries
that have formal LTER Networks, those near to establishment of their Networks and countries that
have expressed an interest and are pursuing the devclopment of an LTER Network (Figure 2 ).

This list is dynamic and is continuvally updated. It is presented here to demonstrate the remarkable
progress made from the initial three countries in 1993 to the status of the Network by June 1998,

Each country must assess its own needs and resources if it wishes to involve itselfl in an LTER
program. Fach 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 for a country is for the scientists
of that country, along with the funding agencies, to decide whether to endorse the premise that ecology
and environmental management are significandy benefited by studies of long-term and broad spatial
scales. A plan is then developed that establishes the context and mission for such studies, sites and
programs are identificd that will contribute to this mission, and support is obtained from wirhin that
countty or international organizations for implementaton and continued maintenance. [t is anticipated
that each country’s program will be part of a global network of scientists and of scientific information
that will advance our understanding of not only local and regional, but also global issucs and provide
solutions to environmental problems at these scales. The map shown in Figure 2 demonstrates that
many countties believe this an important undertaking,

A more rccent development is the formation of Regional LTER Networks. Neighhoting countries
often have similar concerns and arc increasing opportunities for collaboration and providing assistance
to other countries in the region that are attempting to develop their own LTER Networks. The Fast
Asian-Pacific Regional LTER Network and the Latin American Regional LTER Network have been
formed and are holding their own annual or biennial mectings in addition to the ILTER annual
meetings, Both a North American Regional LTER Network and a Central European Regional LTER
Network arc being planned at this time.

LTER sites in the countries of the IITER Network now can provide unparalleled opportanities for
cross-site and comparative research efforts on many of the world’s ecosystems at levels from genes to
landscapes. These global LTER sites function as “rescarch platforms” that lead to interdisciplinary
rescarch, permiut extrapolation to larger arcas or regions, provide the scientific basis for management
and policy decisions that incorporate socal and economic issucs, and artract scientists from other sites
and networks. The ILTER Network is now well positioned to interact with other international activities
such as the International Geosphere Biosphere Program (IGBP) and the Giobal Terrestrial Observing
System (GTOS). We anticipate rapid progress in these interactions in addition to continued expansion
of the ILTER Network to other countries of the world.
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The Brazilian Long Term Ecological Research Program
Present Status and Perspectives

7 A. R Barbosa', &. A, B. da Fonseca', R. B. Cavalcape?® and AL T. da Fonseca'

1. Federal University of Minas Gerais-P.QO. Box 486 - 30161-970 Belo Horizonte-MG-Brazil

2. Conscrvation International-Brazil-Av. Antonio Abrio Caram, 820/302 - 31275-000 Belo
Horizonte-MG-Brazil

3. University of Brasilia-Department of Zoology-Asa Norte - 70910-919 Brasilia, DF, Brazit

B razil may be the richest country on Earth in biological diversity. The sheer size of the nation,
with five highly diverse biomes (Amazonia, Cerrado, Atlantic Forest, Caatinga and the Pantanal, or
wetlands), ranging from semi-arid ecosystems to evergreen tropical rain forests, all conspire to make
Brazil one of the top megadiversity countries. On the other hand, the threats to the integrity of
Brazil’s biodiversity do not ccasc to grow—a dangerous trend given the poor level of knowledge
available on the composition, processes and dynamics of its native ccosysterns. The investigation of
critically important ecological phenomcna, relevant to the use and conservation of biological resources
demands not only descriptive studies but also monitoring of long-term trends. With this in mind,
research agencies, universities and government iastitutions have proposed the establishment of a
Long Term Ecological Research {(LTIR) Program for Brazil, borrowing from the expericnce of LTHR
initiatives in other countries and regions.

The Brazilian LTER will focus on an integrated and commonly agreed-upon research apgenda and
consist of a network of selected sites representing the various major ecosystems of the country,
starting with areas that already host a significant number of ecological investigation programs and
maintain adequate on-the-ground research facilities. In the development of the Brazilian LTER network,
it is necessary to recognize the important role played by the North American LTER program,
sponsored to a large extent by the United States National Science Foundation (NSE). Under the
leadership of James Gosz and his colleagues, several preparatory meetings were held over the past two
years to familiarize Brazilian scientists with the experience, goals and strategies of the LTER approach
to ecological investigation.

The dynamics leading to the creation of the Brazilian LTER were facilitated by a recent initiative
within the DBrazilian National Research Council (CNPq), represented by the Intepgrated Ecology
Program (IEP). This cffort will boost ecological research and higher-level traimng for investigators
on a more systemic basis, under a specific budget line provided by the federal government, Using a
similar approach, the IEP will concentrate on a common research agenda, composed of five priority
themes, and will serve as a support hase for the nascent LTER program.

The Sclection of LTER Sites

A coordinating committee assemhled by the CNPq identified several criteria to be used in the
process of site selection, which will be conducted using as its bascline a large number of candidate
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osta Rica

Costa Rican Network for
Long Term Ecological Research

Thc Costa Rican Network for Long Term Ecological Rescarch was established in January 1998,
with the support of the Ministry of Science and Technology. The Nernwork was initiated with the
participation of four academic institutions: Organization for Tropical Studies, University of Costa
Rica, Tropical Science Center and National University. These institutions have sclected five fleld sites
as the founding sites. The network is administered by a Cootdinating Committec with representatives
of each site within the network.

The Costa Rican LTER Network was originated as an inititative of the involved academic institulions,
with the political support of the government, Currentdy in its formative stage, the nenwork is working
toward consolidation through mcetings with administrative authorities within each institution and
involvement of researchers associated with this cffort. The neework is about to cstablish 2 web server
with specific information about the sites.

Description of Program

The Costa Rican Network is currently composed of five sites:

a) The Marine Research Station at Punta Morales, operated by the National University;

b} The Biological Reserve Alberto ML Brenes at San Ramdn, operated by the University of Costa
Rica;,

d) The Cloud Forest Rescrve Monieverde, operated by the Tropical Science Center,;

e} The La Selva Biological Starion, operated by the Organization for Tropical Studies; and

f) The Las Cruces Biological Sration, also operated by the Organization for Tropical Studies.

The network has taken advantage of the experience of the Organization for Tropical Studies in the
area of data management at ficld stations. A recently developed system for making datasets and mctadata
available on the weh is being incorporated at each site. This highly flexible system has a search engine
thar browses through unsuuctured and siructured text, pumeric tabular datasets and relational datasets.

The petwork is also well along in the establishment of minimum standatds for metadata generated
at each site,

While contimiing work on the definition of cote areas, the sites are reaching a common ground on
climatic data, site specific collections and permanent plot data.

Site Characteristics

Marine Rescarch Station at Punta Morales

Site Location: Eastern shore of the innce Gulf of Nicoya, on the Pacific Coast.

Principal Contact: M.Sc. Ignacio Escorriola, Marine Research Station, ecrar@irazu.una.ac.cr, Phonces
(506) 6612394, (506) 2773313,

Latitude, longitude, clevation, area: 1()°N, 850\.‘(/, 2m, 327 ha.

Principal Biome/Main Conumunitics: Mangrove forests, estuaries, tidal flats.
















































44

srael

Dryland Ecosystem-management
Network (DEN)

Thc Jewish National Fund (JNF), in cooperation with scicntists from the Jacob Blaustein Institute
for Desert Research, Ben Gurion University, froma the Agricultural Rescarch Organization - Voleani
Center in Bet Dagan and from the Soil Research Station - Ruppin Institute, Isracl, initiated an ecosystem
management program in 1990. The aim of the program was to develop ecosystem management of
drylands that were under long-term human exploitation, based on integration of ecological
understanding and application. The program concentrates on fostering the devclopment of ecological
landscape management for increasing biotic productivity and divessity. The program was called the
Savannizauon Project, depicting the landscape pattern created by management processes. 1n the project
the appcarance of the arca is changed from a steppe with scattered dwarf shrubs o a savanna-like
landscape with patches of trees.

The project focuses on five questions:

1. What are the processes that control the input, retention and leakage of resources from natural
and descrtified arid and semi-arid ecosystems?

2. What are the cffects of the processes of resource flows in natural and desertified ecosystems on
bioproductivity and biodiversity?

3. What are the conscquences of biological interactions on flows of organisms and resources and
landscape dynamics?

4. What are the potential benefits of management in terms of bioproductivity, biodiversity,
manipulation of resource flows, and landscape structure?

5. What are the most efficient approaches for sustatnable range management in dry lands?

The assumption is that understanding ecological interactions at various levels of organization is
required in order 10 answer these questions. Thesefore, the main objective of the project is to investigate
population, community, and ecosystem and landscape responscs on local and regional scales for a)
interactions among organisms, b) variation in water and nutricnt availability, ¢) landscape dynamics,
and d) cnvironmental changes induced by management.

The project focuses on ecosystem management for restoration of areas that have undergone
desertification resulting from uncontrolled grazing and clear cutting of woody vegetation. There are
rwo methods for ccosystem management of desertified areas: 1) controlled grazing and 2) formation of
water-enriched patches that can support relatively high biological productivity and diversity. The
Savannization Project studies the cffects and cffectiveness of both methods.

The Savannization Project is being carried out in two ficld stations in the Negev: Sayeret Shaked,
with 200mm, and Lchavim with 300mm average anaual rainfall. Sayerct Shaked has been designated as
an ecological park, while Lehavim has been designated as rangeland for sheep production. After six
years (1990-1996} of running the Savannization Project, the nced emerged for a national perspective
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The Kampinos forest, and especially the Kampinos National Park, have served as a site for ecological
studies for the last 50 years by vatious scientific institutions: the Institute of Ecology PAS, Warsaw
University, the Institute of Forest Rescarch and others. Ie also has been used for education by secondary
schools and universities located in Warsaw.

Site: Masurian Lakeland
A. River Jorka Catchment

The Masurian Lakeland is characterized by severe climatic conditions, an abundance of lakes and
swamps and a considerable area of coniferous forests. The climate of this region {s more severe than in
other regions of Poland. The main hydrographic web of the arca is a chain of lakes in the eastern part of
the watershed connected by sections of the Jorka River. The lake area (296 km?) constitutes 8.8 percent
of the watershed area. In this watershed, small lakes and bogs occur, varying in size and water surface
stability, Many of them are periodic. These lakes and swamps retain considerable amounts of nutrients
washed out from the watershed. Due to the high nutricnt level, this site area is overgrown with hy-
drophilous vegetation.

The waters in the Jorka River watershed are both permanent and periodic; swamps bordering lakes
and rivers are periodically flooded. The vegetation is highly diversified, represented by groups of benthic
and littoral communities, meadows, pastures, forests and synantropic communites. Within these com-
munities, 20 associations and two communities were found. The structural and functional diversity of
the landscape compels research integrating particular clements and processes so as to form a functional
entity. One of these processes is cycling and translocatdon of matter in landscape.

B. Great Masurian Lakes

Lake Sniardwy (the largest lake in Poland—over 11, 000 ha) together with Beldany and Mikollajskie
and also lakes located on the Krutynia River course (e.g. Lake Mokre) form the south part of the Great
Masurian Lakes. The Krutynia River is the longest river in this lakeland, The lakes originated from the
last placial petiod (i.e., Baltic glaciation), and are characterized by diverse terrain, a high number of void-
of-runoff inundations, and considerable moraine ridges.

The landscape is one of the most significant recreational regions in the whole Masurian Lakeland.
Tourists number about 80,000 per year (one and a half million person-days). The lakes are also used for
tishing: bream inhabit 76 percent of the total lake arca, vendace—13 percent, pike and tench— 7 pescent
and perch-pike inhabit 2 percent of total lake area. Some lakes are permanendy stocked with vendace
and eel fry.

The study focuses mainly on 24 larger lakes. Descriptions of 35 smaller lakes are generalized on the
basis of the recognition of their catchement basins. Accelerated eutrophication of the lakes has been
esumated by a comparison of annual loading of phosphotus from the external sources, with criti-
cal values calculated according to Vollenweider’s criteria. Other factors include total catchmenc to
lake-area ratio, lake water residency time, percentage of areas in the basin with no surfacc outlet,
avcrage slope, density of the stream network, and infiltration conditions. Ecological monitoring,
trophic seate of lakes, water chemistry, macrophytes, phytoplankton, and zooplankton studies
have also been performed. Tive hundred and seventy six publications on hydrobiology, hydroi-
ogy, and ornithology have been published.



























Table 2. UK Schemes linked with the Environmental Change Network con’.

Network or Monitoring Scheme
Countryside Survey 1990/2000

Forest Health Surveys

GB Harmonized Watcr
Monitoring Scheme

Met. Office Wearther Stations
MICRONET

National Vegetation Classification
River Habitat Survey

Rothamsted Insect Surveys
Soil Surveys

SOMNET

Organization

Department of Environment, Transport and the Regions
Insttute of Terrestrial Ecology

Forestry Commission

Department of Environment T'ransport and the Regions
Meteorological Office

Scotdsh Office Agriculture Environment and Fisheries
Dcpartment

Lancaster University

Environment Agencics in England, Scotland, Wales and
Northern Ireland

Institute of Arable Crops Research, Rothamsted

Soil Survey Land Rescarch Institute/ Macaulay Land Use
Research Institute/ Department of Agriculure for
Northern Ireland

Soil Organic Carbon Monitoring Network (Global
Change and Terrestrial Lcosystems)
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anthropogenic influences; controls of ccological processes by nutrients and by predation.

Baltimore Ecosystem Study, Maryland

Instituttonal Affiliations: Institute of Ecosystem Studies; USDA Forest Service; Johns Hopkins
University; University of Maryland, Baltimore County and College Park; University of North Carolina;
Parks & People Foundation; US Geological Survey; Yale University.

Principal brome/main communities: Fastern deciduous forest biome/suburban-agricultural fringe, urban
parks, residential and commercial patches, ripatian and stream habitats.

Research ropics: Patch dynamics of bailt, sacial, biological, and hydrological components of the
metropolitan area; feedbacks between social, economic, and ecological components of an urban
ecosystem; effect of infrasiructure and development on fluxes of nutrients, energy, and water in upland,
stream, and coastal regions of metropolitan Baltimore.

Bonanza Creek Experimental Forest, Fairbanks, Alaska

Institutional affiliations. University of Alaska; Institute of Northern Forestry, USDA Forest Service,
Pacific Northwest Research Station.

Principal biome/main communities: Taiga, Areas of boreal forest including permafrost-free uplands
and permafrost-dominated notth slopes and lowlands; floodplain setes.

Research ropics: Successional processes associated with wildfire and floodplains; facilitative and
competitive interactions among plant species throughout succession; planr-mediated changes in resource
and enerpy availability for decomposers; berbivorous control of plant species composition; hydrologic
regime and stream ecology.

Cedar Creek Natural History Arca, Minnesota

Institutional affiliations: University of Minnesota.

Principal biome/main communities: Eastern deciduous forest and tallgrass prairie. Old fields; oak savanna
and forest, conifer bog; lakes; pine forest; wetland marsh and carr.

Research topics: Successional dynamics; primary productivity and disturbance patterns; nuerient budgets
and cycles; climatic variation and the wetland/upland boundary; plant-herbivore dynamics; fire.
Central Arizona-Phoenix, Arizona

Institetional affilations: Anzona State University, Maricopa Communily Colleges.

Principal biome/main communities: Sonoran Desertserub. Urban parks, residential, interior remnant
desert patches, commercial/industrial utban fringe, regulated tiver and floodplain (dry), canals; effluent-
dominated river.

Research topics: Interactions of ecolopical and socioeconomic systems in an urban environment; influence
of pattern of development (land use change) on ecological pattern and process; movement of nutrients
through highly manipulited, urban flowpaths; interactions of introduced and native species in urban
environment; millenium- and century-scale gecomorphic change in landforms and interaction with
engineering works.

Cowecta Hydrologic Laboratory, Otto, North Carolina

Instirutional affiliations: University of Georgia; USDA Forest Service, Southeastern Forest Experiment
Station; Virginia Polytechnic Institute and State University; Duke University, University of Minncsota,
Mars Hill College; University of Wisconsin-Madison; and Portland State University.

Principal bifome/main communities: Lastern deciduous forest. Hardwood forests and white pine
plantations.

Rescarch ropics: Long-term dynamics of forest ecosystems including forest disturbance and stress along
an cnvironmental gradient; stream ecosystems along an environmental gradieng; and the riparian zone
as a regulator of terrestrial-aquatic linkages; the cumulative effects of land-use practices on water
quality; interdisciplinary, inter-institutional implementation of ecosystem management on national
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Patticularly, the structure and significance of mixed bird flocks visiting continuously monitored bird feeders is
studied. We plan to develop models of the urban ecology of the city of Caracas. This secondary forest represents
a relice of the original vegetation and fauna of the Caracas valley, and we ate planning to compare its biodiversity
with other areas at varying distances from this urban center. One of the main purposes of thesc studics is to
understand how the vicinity of the urban actvity disturbs the forest structure, and eventually to develop means
of recovering the original structure and diversity of this and other similar forests. This experimental station is
the oldest of the national web and is rapidly growing: well supported with long-term rescarch and a well-
developed infrastructure.

Contact persor, Prof. Luis Levin. E-mail levina@reacciun.ve, Address: Apartado 47106, Caracas, 1041-A, Venezu-
ela. Fax: 753-5897. Tel : 58 2 753-7571.

“Dr. Alberto Fernandez-Yepez”, Rancho Grande site

This research center was created in 1966 by the Faculty of Agronomy of the Universidad Central de Venezuela. It
1s located in Rancho Grande in the Henti Pittier national Park, at approximately 1100m above sea level (10°
21°08'N; 67"41;027, in the middle of the toad between Maracay and the town of Ocumare de la Costa, Aragua
State (approximately 15km from Maracay). We define it as a research center for the study of the history, dynamics
and evolution of the tropical mountains ecosystem and the factors that affect it. The main objective is to obtain
the necessary information to enable us to teach environmental education to other people, thus preserving this
area and its resoutces for future generations. For morc than 30 years of continuous research activities, the
biological station has produced a great number of information that has reflected in more than 300 publications,
At this moment there are about 25 different projects ranging from inventory and monitoring of natural
resources, waste management and monitoring of agriculture in protected areas. Furthermore, the biological
station has the impottant roll of being a center for education on this type of ecosystem for more than 35 pational
and international institutions, as well as hostng various meetings on conservation and environmental education.
The Nexe Steps
The recently initiated Venezuelan LTLR Network is now working on the following initiatives:

1. Reinforcement plan for each station: to improve the capabilities of the stations through the cooperation
between CONICIT and the station holder institutions;

2. Connection program between the stations. All the stations should be interconnected via the Internet for access
to information and data;

3. Creation of databascs for each station, including a directory of researchers and projects;

4. Discussion of the concepts, structure and functioning of the LTER Network according to the needs of the
country; and

5, Creation of the Network Office.

In June 1998, Venezuela hosted the 4th Latin American LTER Conference, with the objective of discussing
the concepts, structure and function, of the national LTER networks in accordance with regional and country
particulatities. Additonally, the meeting initiated the development of 4 Latin American LTER Pilot Project. The
meeting included extensive discussions of data management needs and resources in the region. This Conference
was an integrated cffort of CONICIT, the National Science Foundaton and the US-LTER Network Office, the
CNPq (Brazil), the Humboldt Institute for Biodiversity (Colombia) and other Latin-Amctican Institutions.
Principal Contact of the Nenvork
*Dr, Wilfredo Franco, Chair of the Coordinating Committee of the Venezuelan LTER Neovork. INDEFOR.
Facultad de Ciencias Forestales y Ambientales-ULA, Merida 5101 Venezuela. E-mail: <wfranco@forest.ula.ve>.
Telefax : (—58.74) 401580- 401581-660459.

*Lic. Mirtha Vegas. (Gerencia de Apoyo a la Investigacidn. CONICIT Edif. Maploca 11, Av. Principal Los Cortijos.
Caracas-Venczucla. Telefax :(—58.2) 239.1545. Tel, 235 9410, 239.2380. E-mail :<mvegas(@conicit.gov.ve™>
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