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Synthesis in LTER 
Synthesis is more than pulling things together: it is also 
the search for new generalization and new theory 

S ynthesis is a tradition in the ecological sciences. In 
LTER we have a greater opportunity to take a broader 
view than almost any other ecological research program. 
We have both the challenge and the facilities to cross 
traditional barriers to more holistic thinking and generali­
zation. We can synthesize across ecosystems so disparate 
that, owing to differences in the schooling of their scholars, 
synthesis has been inhibited between forest and grassland 
ecology, linmetic and lotic aquatic ecology, and aquatic, 
freshwater, marine and terrestrial ecology. We can synthe- · 
size across a wide variety of streams or forests scattered 
across the continent and beyond. We can evaluate species 
in a population context, a community context, an ecosys­
tem context, a landscape context, or all of these. The 
possibilities seem open-ended, and may be limited only by 
our creativity or resolve to take advantage of a unique 
opportunity. Synthesis is more than pulling things together: 
it is also the search for new generalization and new theory. 

There are a number of scientific, social and adminis­
trative realities of the LTER Program that have created 
this opportunity. On the science side, we carry out 
synthesis on data from our own projects, we are asking 
similar questions in a wide variety of landscapes, we have 
similar sets of measurements in the same core areas, such 
as primary production, biogeochemistry, and fluctuations 
in populations. We have accessible data which, after due 
acknowledgement to individual scientists, is common 
property. On the social side, we routinely talk and walk 
and dine with ecologists different from ourselves; our 
association causes us to pay attention to a broader array of 
areas, topics and scientific ideas. On the administrative 
side, we have a network for communication and planning, 
a meaningful peer review system to maintain quality, and 
some common funding to apply new technologies. 

At the winter 1992 Coordinating Committee meeting 
~t Trout Lake, Wisconsin in a session we co-chaired, site 

representatives reviewed recent 
explorations in synthesis and 
considered future activities. We 
were interested in learning what 
features ofLTER or our recent 
efforts have contnlmted to or 
detracted from synthesis, and 
what new ideas might emerge. 
Current synthesis efforts include 
work in the areas of: 

• Process Studies. Synthesis 
across LTER projects includes the 
proc·esses of decomposition, 
biogeochemistry of soils, and 
terrestrial net primary production. 

• Climate Forcing. Climate 
change is a reasonable forcing 
function for testing the reality of 

l ~--------------------------------~ See Page 2 South shore of Trout Lake, near the University of Wisconsin's research station in north central 
Wisconsin. Location of the Nort/1 Temperate Lakes LTER site. 
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any of our models; the computing time required for 
analyses of global circulation models at a spatial scale 
meaningful to ecologists suggests that LTER may need 
close ties to global circulation modeling groups, and may 
need to develop special projects to generate site-specific 
climate data. 

• Analyses of Temporal and Spatial Data. LTER's 
rich data sets allow us to be creative in developing new 
ideas and new questions from comparisons such as the use 
of variability to characterize ecosystems. 

• Scaling up to Contine11tal a11d Global Levels. 
Large spatial data bases on climate and soils are being 
placed in geographic information systems (GIS) and 
combined with models to evaluate regional responses to 
climatic variation. 

Examples were presented of models that run at 
continental and global scales. These process models of 
ecosystem productivity can be used to simulate primary 
production; they can be linked with GIS and their predic­
tions checked against remote sensing of vegetation 
properties such as NDVI. They can be run at several 
different scales using vegetation type, soils, temperature, 
precipitation, and cloud data, and can predict how pro­
cesses of present-day ecosystems will respond to global 
change. Models and GIS sufficient to synthesize our 
knowledge over regional and continental scales are already 
in place across the LTER Network. 

Ideas for potential future activities emerged from 
working groups, including: the influence of animals on 
ecosystem processes using stable nitrogen isotopes, 
belowground processes and soil health, hydrological 
responses to climate variations such as El Nino, biological 
diversity of microbial communities in soils of terrestrial, 
freshwater and marine ecosystems, the relation between 
biological diversity and ecosystem processes in a gradient 
from desert to grasslands, and trend analysis of ice cover 
and physical limnology of northern hemisphere lakes. 

Clearly we have made progress in synthesis in the 
LTER Program since former NSF Division of Biotic 
Systems and Resources Director John Brooks challenged 

Elongated Schindler Pata/is zooplankton sampler at 
Sparkling Lake, one of seven primary LTER lakes. 
From left: john Hobbie (in cap), Tim Krotz/North 
Temperate Lakes (kneeling), and john Magnuson. 

us in 1988 to take advantage of our unique resources for 
synthesis. Research opportunities exist in the commonal­
ties of the sites' common data, common processes, com­
mon forcing functions, common questions, common tools 
(approaches and methods), and common funding. These 
shared features could lead to some of the most uncommon 
advances to ecological science in the next decade. • 

John E. Hobbie, Arctic Tundra 
John J. Magnuson, North Temperate Lakes 

LTER Research Coordinator Continues & ExpondsActivities 
Dr. Caroline Bledsoe, L TER Network Research Coordinator, has 
changed her base of operations from the National Science 
Foundation (NSF) in Washington, D.C. to the University of 
California at Davis. She will continue to aid communication 
between NSF and the LTER Network by attending both indi­
vidual and combined agency and L TER meetings, and by 
working with the LTER Network Office staff on Network-wide 
projects such as the upcoming 1 0-year evaluation of the LTER 
Program. She will continue to help develop linkages between the 
LTER Network and other research networks. 

Dr. Bledsoe is also planning several specific projects for 
1992: coordinating with other LTER researchers and data 

2 

managers on developing an all-site bibliographic reference for 
LTER; talking with LTER researchers to generate suggestions 
for a pilot synthesis project; and helping to develop a pilot 
project across the sites to measure trace gas fluxes and C0

2
• The 

trace gas activities will begin with a workshop, sponsored by the 
U.S. Man and the Biosphere Program and jointly planned for 
summer or early fall of 1992 with Arvin Mosier of the USDA 
Agricultural Research Service in Fort Collins, Colorado. • 

Caroline Bledsoe, Land, Air and Water Resources, 
University of California-Davis, 916-752-0388 (office), 752-4131 
(lab), 916-752-1552 (fax}, cb/edsoe@ltemet.washilrgtou.edu or 
csb/edsoe@ucdavis.edu. 

.. 
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~~I NSF Reorganizes Biology Directorate 

Following an action recommended by its "Task Force 
Looking to the 21st Century" in October 1991, the 

National Science Foundation (NSF) has reorganized the 
Directorate for Biological, Behavioral, and Social Sci­
ences, w1der which the LTER Program was developed. 
Two separate directorates, Biological Sciences (BIO) and 
Social, Behavioral, and Economic Sciences (SBE), have 
been established. Following is a brief description of the 
restructuring of the divisions within the BIO Directorate, 
including the Division of Environmental Biology (DEB) 
which now contains the LTER Program (excerpted from 
the NSF Bulletin, Vol. 19, No. 8): 

Biological Instrumentation and Resources (BJR) 
includes the Instrumentation and Instrument Development 
and Special Projects Programs for the former Division of 
Instrumentation and Resources. These two program names 
were unchanged. BIR fm1ds most of the major infrastruc­
ture within the BIO Directorate. 

Environmental Biology (DEB) includes Ecology, System­
atic Biology, Population Biology, and Ecosystems Studies 
of the fonner Division of Biotic Systems and Resources. 
Three new program clusters were established: Systematic 
and Population Biology, Ecological Studies, and Long­
Tenn Projects in Environmental Biology. DEB research 
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advances scientific understanding of the factors govem­
ing the interrelationships of environmental biology from 
individual organisms to complex ecological systems. 

Integrative Biology and Neuroscience (IBN) includes 
the developmental biology and physiological processes 
programs from the former Cellular Biosciences Division, 
the Neuroscience and Biological Basis of Behavior 
programs from the fonner Behavioral and Neural Sci­
ences Division, and the Physiological Ecology program 
from the fonner Biotic Systems and Resources Division. 
Three new program clusters were established: Physiology 
and Behavior, Neuroscience, and Developmental Biol­
ogy. IBN research emphasizes the integration of molecu­
lar, subcellular and cellular biology approaches to better 
Wlderstand the development, fWlction and behavior of 
organisms in both laboratory and natural settings. 

Molecular and Cellular Blosclences {MCB). Three new 
program clusters were established from the former 
programs of Molecular Biosciences and Cellular Bio­
sciences Divisions: Biochemistry and Molecular Struc­
ture and Fw1ction, Cell Biology, and Genetics and 
Nucleic Acids. MCB funding increases fundamental 
Wlderstanding of the chemical, physical, genetic and 
cellular processes underlying biological phenomena. • 
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.LTERnet Access 
On the Road 
-------------The Sprintnet Connection 

T he L TER Network Support System can be accessed 
in a variety of ways. Direct access through the 
national Internet is the most common; high-speed 

modems and the commercial Sprintnet (formerly Telenet) 
are other options. Electronic mail forwarding, mail groups 
(including electronic bulletin boards) and automatic mail 

replies provide further access. 
In 1990, the LTER Connectivity Committee recom­

mended installation at the Network Office of a multi-user 
computer with suffic ient capacity to support user accounts 
for all LTER researchers, which would be accessible via 
the Internet, modem and commercial networks. Although 
Internet cmmections provide the highest speed and func­
tionality, commercial network access through local phone 
connection has several advantages. For example, users who 
arc away from their home machines frequently experience 
difficulty attempting routine tasks like answering elec­
tronic mail (e-mail) or reading bulletin boards. Connecting 
to LTERnet by dialing a local Sprintnet phone number 
eliminates connectivity and account availabilty problems. 

Local Sprintnct numbers exist in over 500 locations in the 
United States, and 150 abroad. Once connected with full 
Internet access, users may complete their work on the 
LTERnet computer or further link to more than 500,000 

host computers worldwide. 

······-············ 
Connecting to LTE.Rnet via Sprintnet 

• Obtain a computer account on L TERnet 
• Determine your local Sprintnet phone number 

• Use the modem and communications software 
(Procomm, Kermit, etc.) on your computer to dial 
the local Sprintnet nwnber 

• Enter LTERnet's identification number 
• Enter your usemamc and password 

For further information, send any message lo 
Sprint@LTERnet. Washington.etlu. 
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-----------------· LTE.Rnet Reaches Out - E.SA 
Long-Term Study Section Added 
LTERnet has extended its e-mail forwarding services to 
members of the Long-Term Study Section (LTSS) of the 
Ecological Society of America. Over 50 LTSS members 
have been added to the system, and the list is growing. 
An electronic-mail distribution group, LTSS, has also 
been established. For a list ofLTSS group members, send 
any message to Groups@LTERnet. Washington.edu. 

---------------··· Searching the Personnel Database 
The personnel directory at L TERnet (which now includes 
LTER, Land-Margin Ecosystem Research, Association of 
Ecosystem Research Centers, and LTSS personnel) can 
now be searched by e-mail using all or part of a listed 
person's name. The result of the search is returned to the 
requester by automatic e-mail reply. Search requests 

should be sent to: 
PersDir@LTERnet. Washington.edu or 
address@LTERnel. Washington.edu. 

For information on bow to use the search function, send 
any message to PersDir@LTERnel. Washington.edu. 
In addition, search functions for the on-line LTER Core 
Dataset Catalog and other information are presently 
being implemented. • 

For general assistance with LTERnel, send any message 
to He/per@LTER11eL Washingto11.edu, or contact Rudolf 
Not/roll at the Network Office, 206-543-8492, 
rNottrott@)terneL Washi11gto11.edu (Intemet) or 
rNottrott@)temet (Bitnet). 



LTER Data Management Survey Conducted 

I n January 1992 LTER data managers Rick Ingersoll 
(Niwot Ridge) and Scott Chapa! (North Inlet Marsh) 

conducted a survey on the management of electronically 
collected data within the LTER Network. They summa­
rized responses and offered recommendations for the 
improvement of data collection systems in a report now 
available from the Network Office. Responses showed that 
LTER sites rely heavily on such systems for the measure­
ment of many variables, particularly climatological ones. 
Although variables and methodologies differ among 
individual sites, the problems they encounter (e.g., power 
losses, extreme temperature effects, faunal impacts, 
moisture/condensation effects, equipment/sensor deteriora­
tion) are often the same. Survey results suggested the 
following recommendations: 

• Similar evaluations should be conducted annually . 

• Interaction among investigators, data managers and 
technicians should be facilitated and encouraged at both 
intra- and intersite levels. 

• Standardized Meteorological Measurements for 
LTER Sites (1987, LTER Publication No. 3) should be 
up.dated and modified using the results of the annual 
evaluation; an on-line version would be preferred. 

• The LTER Network should provide regular feed­
back to manufacturers of electronic data collection 
hardware and software to ensure industry responsiveness. 

• Network data managers should interact with their 
counterparts in other scientific organizations to provide a 
broader base for feedback, and to facilitate the exchange 
of ideas. 

••••••••••••••••••••••••••••••••••••••• 

Electronic Discussion Lists 
Nutrient Cycling List· 
An electronic discussion list for nutrient cycling issues has 
been set up by Dan Binkley (Colorado State University) 
and Phil Sollins (H.J. Andrews L TER) using the Listserv 
fonnat (see below). At present the list is being operated as 
part of Ecolog-L, the distribution list set up by and for the 
Ecological Society of America (ESA). In future, it may be 
split off as a separate list, Nutcyc-L. LTER researchers are 
encouraged to subscribe to Ecolog-L and other Listserv 
lists, as are other potentially interested faculty, staff and 
students at the sites. Operating within Ecolog-L, Nutcyc--L 
is intended as a forum for the following: (I) methods 
questions, (2) jobs, meetings, RFPs, etc., (3) research 
opportunities, ( 4) requests for data for review papers or to 
test hypotheses, (5) discussion of ideas, problems, etc. 

Subscribing & Unsubscribing 
To subscribe to a list, simply send the message SUB 
listname to Listserv at the appropriate Listserv site (see 
below). Unsubscribe at any time by sending SJGNOFF 
listname to the same address. Please note that if your site 
or its Intemet name has changed since you ftrst subscribed, 
you may have difficulty unsubscribing. 

Other Lists Relevant to LTER 

Llstname Ustserv Site 
Ag·Forst lrlurn.ucd.le 

(currently lnaetlve) 

Ecolog-L umdd,umd.edu 
(discussion of ecological re!:earch issues; 
in.formation on jobs, meetings. RFPs, etc.) 

GIS-l ubvm.cc.buffalo.edu 
(geographic lnform>tlon systems) 

Micronet vm.uoguelph.ca 
(root-fungus interatlons) 

Nutcyc-L umdd.umd.edu 
(nutrient cycling inuas) 

OTS-l yalevm.ycc.yaie.edu 
(discussion and research news at 

Organization for Troplc:al Studies field 
stations; general tropical ecology 

Information) 

There ore severo/ thousand disrribulion lis~ wor/dwicle Those listed above ore 
parliwlor/y relevant to L TER. A complete "list oflists" may be obtained by 
sending List Global to any Ustserv site (e.g., lisuerv@lleorn.ucd.leJ, but 
the ~/e that comes back is about 200K, which may be too Iorge for your moil 
system. In this case, you may transfer a copy of the file, available In PUB/Ustserv 
at Ltemet via File Transfer Protocol (flp), to your own computer. 

For more information and a list of current subscribers, send the message REVIEW lis/name to Listserv at the appropriate 
Lisfserv site. Or contact Phil Sol/ins sollins@fsl.orst.edu or sollins@Jtemet. Washington.edtl. 

5 



Watershed ModelingWorkshop 
June I 7-19, 1992 

A 
t a previous workshop, "Modeling Forest-Stream 
Interactions" (L TER All Scientists Meeting, 
September 1990, Estes Park, Colorado), partici­

pants discussed issues and research questions relating 
watershed characteristics (soils, slope, vegetation) to 
hillside and stream biogeochemistry, organic matter 
processing, and nutrient transport. Modeling the linkages 
among the interrelated factors clearly requires a quantita­
tive understanding of watershed hydrology. Although 
several watershed hydrology models are available, few 
participants were familiar enough with their specific data 
requirements and application strengths to effectively 
choose among them for specific research applications. 

A more technical, hands-on workshop on watershed 
hydrology modeling is planned for June 17-19, 1992 in 
Denver, Colorado to review the successes of models which 
have been used at several study sites, enhance current 
research, and facilitate further intersite collaborations. 

Sevilleta LTER - Khoros 

K horos is an integrated software development 
environment for information processing and data 
visualization, which is being used as a foundation to 

improve productivity and promote software re-use across a 
variety of application domains. The National Science 

Foundation partially sponsored its 
development and has recently 
funded Jim Gosz (Sevilleta, SEV) 
and John Rasure (Khoros Group) to 
extend the application of this 
technology to a nwnber of other 
LTER sites to demonstrate its value 
and versatility. Participating sites 
are Konza .Prairie, North Inlet 
Marsh, and Virginia Coast Reserve. 
Donna Koechner (SEV /Khoros 

Group), a member of the Khoros development team, spent 
a week at each site during February and March of 1992. 

A team of computer engineers and Sevilleta LTER 
scientists at the University of New Mexico developed the 
Khoros software system to provide a productive computing 
environment for biologists. They are using Khoros for 
near-ground-level image classification, lightning strike 
data analysis and animation, raster-based GIS, and ecosys­
tem modeling. The Konza group hopes to use Khoros to 
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Experts on the specific models which have particularly 
successful track records in ecological applications 
(PROSPER, PRMS, TOPMODEL) will provide instruc­
tion on model concepts, asswnptions, data requirements, 
and hands-on testing. Model applications will be demon­
strated using selected data sets and, if time permits, 
participants will prepare model data files from their own 
study sites for model applications during the workshop. 

The Denver office of the U.S. Geological Survey 
(USGS) will provide expertise and facilities, and George 
Leavesley, project directory of the USGS Precipitation­
Runoff Modeling Project has arranged with the National 
Training Center to provide classrooms and computers 
(Data General workstations). • 

For further information: Hank McKellar, Depart­
ment of Environmental Health Sciences, University of 
South Carolina, Columbia, South Carolina 20208, 803-
777-6994, hMckellar@lternel. Washington.edu. 

Group Collaboration 
produce a "fly-by" animation of the prairie by combining 
imagery and elevation data, and to perfom1 image 
processing on remotely-sensed data. North Inlet scientists 
are using Khoros to more easily access SAS statistical 
software programs and import/export SAS data for 2D 
and 3D plotting. One of the highlights of the North Inlet 
training course was the use of the concert program to 
simultaneously display a video animation of"ibis" cow1ts 
at the University of New Mexico and at North Inlet. This 
program allows both sites to control the display of the 
data and share interpretations. 

The goal of the collaboration is to develop a low­
cost common software environment for computational 
biology and collaboration. Positive feedback and con­
structive criticism from participating sites is being used 
to improve the capability and design of Khoros. Key to 
the eventual success of the project will be whether its 
capabilities help reduce barriers to collaboration. • 

Khoros software is available at no cost and runs on 
almost all UNIX workstations. For infomwtion on 
obtaining and installing Khoros: Donna Koechner, UNM, 
Department of Electrical and Computer Engineering, 
Albuquerque, NM 87131, donna@chama.eece.unm.edu. 

1 
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Regional C lim ate Cent ers 

The Regional Climate Centers (RCC) program was 
initiated by the National Oceanic and Atmospheric 
Administration to complement the activities of the 

state climate offices (most states have one) and the two 
national centers (the National Climatic Data Center, 
NCDC, in Asheville, North Carolina; and the Climate 
Analysis Center, CAC, a part of the National Weather 
Service in Washington, D.C.). Thus, there is now a system 
of national, regional and state climate centers. The RCCs, 
administered by the CAC, operate Wlder contract to the 
federal government, and personnel are employees of their 
respective state institutions or governments. Many of the 
individuals associated with the RCC program, including 
several former state climatologists, have had substantial 
and invaluable experience with the existing complex U.S. 
climate service structure. 

Over a period of 10 years 
the present network of six 
centers serving the United J----

ment by federa l agencies is a significant factor. A system 
of review and oversight is being instituted to insure that 
the RCCs interact effectively with each other, with other 
climate service entities, and with their constituents. 
Interactions between the LTER Network and the climate 
commWlity were recently featured at the April 1992 9th 
annual PACLIM meeting in Monterey, California. 

It is not possible to Wlderstand the functioning of 
natural ecosystems without accounting for the prominent 
role played by atmospheric and hydrologic interactions, 
which occur over a range of spatial and temporal scales 
spanning many orders of magnitude. Although most of 
the LTER sites have only recently begun atmospheric 
measurement programs, a considerable body of historical 
data from the same or nearby sites is available for 

NATIONAL AND 
REGIONAL CLIMATE CENTERS 

States was fWlded and devel­
oped. Regional centers now exist 
in the Northeast, Southeast, 
Midwest, High Plains and the 
West. In 1990 the last of the six, 
the Southern RCC, was estab­
lished. The Caribbean Islands are 
formally linked with the South­
east RCC, Alaska and the Pacific 
Islands with the Western during 
1992. 

·z ---- r·---
--------

The centers perform four 
principal functions: (1) maintain 
regional historical weather and 
climate databases; (2) dissemi­
nate, interpret, summarize, and 
manipulate climate data and 
information for the benefit of 

-~-- ) 

i:J NATIONAL CENTER 

* REGIONAL CE>ITVI 

AEQIOHAL BOUI-C.ARIES 

users in universities, government §J sT~Je~w~A~~~:~~~Na ~ "'lJ 
agencies, and private organiza-
tions and individuals; (3) con- Locatlons of the notlonal and regional climate centers. Some states participate jointly. 

duct applied and some basic research on regional climate research purposes. Access to this infomtation can be 
issues; and (4) serve as a focal point for coordination of initiated by contacting the relevant state, regional and/or 
climate activities among agencies and Jrganizations. national climate center. 

Activities at each RCC arc divided into two compo- Additional information on RCCs is contained in a 
nents: (1) operations and services, and (2) resarch and recent issue of the Bulletin of the American Meteorologi-
development. Each center has agreed to provide a set of cal Society (71 :527-537), or may be obtained from Kelly 
minimum baseline capabilities, and all computer systems Redmond, Regional Climatologist, Western Regional 
are now linked via the Internet. Differences among the Climate Center Desert Research Institute, P.O. Box 
RCCs reflect regional needs; for example, private-sector 60226, Reno, Nevada 89506, 702-677-3139, 
interests in agriculture and transportation are strong in the krwrcc@nimbus.unr.edu (Internet). • 
Midwest whereas, in the West, natural resource manage· 
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LTE.R Climate Committee Activities 
New Climate/E.cosystem Dynamics 
Bulletin Board Developed 
A climate/ecosystem dynamics bulletin board, CED, has 

been developed for the LTER Network by the Climate 
Committee to exchange interdisciplinary information and 
ideas, data, bibliographies and literature discussions. In 
addition, LTER-wide citations for climate and ecosystem 
publications will be compiled. CED, which is posted on 
LTERnet periodically, will reflect the interests of contribu­
tors and users. 

Contributions may be 
sent to David Greenland 
(H.J. Andrews LTER; 
Greenlan@IJregonuoregonedu) 
or to Bruce Hayden (Vir­
ginia Coast Reserve LTER; 
bph@envsci.evsc. virginia.edu). 
Requests to be added to the 
mail group list should be 
sent to Daniel Pommert 
at the Network Office, 
dPonTm?lf@Jtemet. Washington.edu. 
Back issues may be re­
quested from Btuce Hayden. 

1885-1991 Storm Data Available 
Stonn frequency data for the cotenninous United States 

has been transferred to LTER Network computers. The 
data, which covers the period 1885 through mid-1991, is 
from monthly storm center counts of storms passing 
through 2.5 degrees-latitude and 5 degrees-longitude grid 
cells. Users need to consider the weather results of storm 
centers in particular geographic positons relative to the 
LTER site of interest. 

For many locations there have been significant 

changes in the number of storms per year over the last 100 
years. Data plots should reveal that there have been real 
climate changes in the synoptic weather systems that 
frequent the areas near the sites. These may or not be 
accompanied by changes in temperature or rainfall. 

For details on the data collection process and an 
application for using the data see: Hayden, B.P. 1981. 
Secular Variations in Atlantic Coast Extratropical Cy­
clones. Monthly Weather Review 109(1):159-172. Users 
should credit the Virginia Coast Reserve, and send Bruce 
Hayden a reprint of any publication that results. 
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Climate Synthesis Proposal Submitted 
David Greenland, Bruce Hayden and Tim Kittel (Central 

Plains LTER) have submitted a proposal to the National 
Science Foundation to update and expand the climatic 
description and synthesis document for L TER. The 

comparative analysis chapter will be redone and the issue 
of climate change across LTER sites will be addressed. 
Four new sections are planned: (1) site descriptions for 
new LTER sites, (2) climate variability analysis, (3) 
projected climate changes at LTER sites, and (4) 

UNOA WLKI>ISON 

comparative climatology 
across sites. 

LT£R E.l Nino 
Study Group 
The Sevilleta, Jornada, 
North Inlet, Virginia Coast 
and North Temperate Lakes 
sites have formed a study 
group on El Nino and 
ecosystem responses at 
LTER Sites. Future activi­
ties may include a work-

shop, an intersite proposal, and/or a joint publication. 

Other LTER researchers who have detected an El Niiio 
signal at their sites are encouraged to participate. Ini­
tially, the group will communicate via the CED bulletin 
board. 

NASA Surface Temperature Data 
Obtained for LTE.R Sites 
The National Aeronautics and Space Administration 

(NASA) is now in its 14th year of measuring surface 
temperatures via satellite. The 13-year dataset (through 

1991, which covers the lifespans of all the L TER sites) is 
currently being obtained for each of the 18 sites. Read­
outs produced are for average monthly temperatures in 
2.5 latitude-by-2.5 longitude grid cells. The readings are 

said to be correct to within 0.0 I C. Following quality 
checks, these data will be archived in the Network 

Office. • 
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Long-Term Ecological Research in Israel 
The Ecology of Global Climate Change in a Desert/Non-Desert Ecotone 

Ecologically speaking, the State oflsrael is an 
ecotone: it is a narrow 520 km-long strip ofland, 
with a mean annual precipitation range from 30 

mm in the south to 700 mm in the north, i.e., a mean rate 
of change of 16 mm per 10 km across the ecotone. The 
rate is 25 mm per 10 km in an 80-km belt in the center 
of Israel, where the desert meets the non-desert: the 
transition zone. 

Long-term research of global climate change (GCC) 
ecology within this zone has three merits: (a) The steep 
gradient generates spatial and temporal patchiness and 
instability. It is anticipated that the biota there is highly 
adaptable; hence, it should react clearly and fast to experi­
mental manipulations simulating climate change; (b) Since 
climatic changes should be most apparent there, the transi­
tion zone can serve as a sensitive arena for detecting 
ecological responses to climate changes elsewhere, and for. 
monitoring the resulting fluctuations in populations' distri­
butional boundaries; (c) Due to their anticipated adaptabil­
ity, species of the transition :zone may constitute biogenetic 
and ecological resources for rehabilitation of regions 
damaged by GCC effects. The transition zone may func­
tion as a refuge, which should be properly managed in 
order to be conserved. Prone to desertification exacerbated 
by GCC, Israel provides an opportunity to explore active 
measures of arresting the desertification of desert/non­
desert transition zones. 

Mitrani Center for Desert E.cology 
T he Mitrani Center for Desert Ecology (MCDE) of the 
Blaustein Institute for Desert Research, located within tllis 
transition zone, has recently launched a program with the 
following goals: (a) to predict the reactions of populations, 
communities and ecosystems to GCC, (b) to verify the 
predictions, by developing a long-tenn ecological monitor­
ing scheme; (c) to investigate means for utilizing bioge­
netic resources of climatic transition zones for ecosystem 
restoration and rchabHitation. The five long-term ecologi­
cal research sites established by the MCDE cover the vari­
ation w·ithin the ecotone in rainfall (75, 100, 150,200 mm) 
and in habitat (loess plain, rocky watershed, sand dune). 

Scientists from several research institutes and 
universities in the United States, Canada, Russia and Israel, 
are collaborating on projects initiated in 1991: 
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stability of the rock/endolithic-lichen/snail ecosystem 
under increased rainfall and two altemative scenarios of 
increased and decreased dew; life history traits of algae­
eating snails subjected to increased precipitation; 
responses of dune annual plant communities to elevated 
and reduced soil moisture; effect of reduced habitat 
structure, due to predicted thinning of perennial plants, 
on spider community structure; application of patch­
dynamics ecology for exploring a novel land manage­
ment practice "savam1ization," which couples landscape 
modification with afforestation as an anti-desertification 
measure; effect of changes in precipitation and tempera­
ture on decomposition of litter through their effect on soil 
microorganisms and microarthropods; and feasibility of 
using desert Tenebrionid beetles as indicators of GCC. • 

The MCDE research sites are open for collaborative 
research. For details: U. Safrie/, MCDE, the Blaustein 
Institute for Desert Research, Sede Boqer 84990, Israel. 



KELLOGG 
BIOLOGICAL 
STATION 

By G. Philip Robertson 

M uch has been written in recent years about the 
expected long-term sustainability of modem row­

crop (e.g., com-soybean) cropping systems. Concerns 
about the short- and long-tem1 economic viability of these 
systems, as well as the environmental costs of chemical­
intensive management, is changing the tenor if not yet the 
substance of basic agricultural field research in the United 
States. It has become clear to agronomists attempting to 
address the issue of sustainability that at its heart the issue 
is an ecological one, and that at present we have a trun­
cated understanding of basic ecological relationships in our 
most economically important cropping systems. 

Research underway as part of the LTER program at 
W.K. Kellogg Biological Station (KBS) is geared toward 
addressing basic questions related to ecological interac­
tions in modem row-crop farming systems. Efforts are also 
aimed w1derstanding the impact of these systems on the 
larger environment. 

Past Research E.fforts 
A gricultural productivity integrates the interactions of 
three major functional groups in cropped communities: 
microbes that regulate nutrient availability, insects and 
other consumers (including pathogens) that regulate net 
primary productivity (NPP) loss to herbivory and disease, 
and non-crop plant competitors that affect crop access to 
resources. LTER research at KBS generally focuses on 
interactions among these three groups and on the effects of 
these interactions on NPP (especially crop productivity) 
and biogeochemical fluxes. 

To address these foci we have assembled a group of 
over 20 senior investigators representing both the agro­
nomic and ecological sciences. Much of our effort is 
focused on a 120-ha field site divided into 1-ha treatment 
plots, ·which correspond to eight different cropping systems 
and plant communities. These include conventionally 
farmed com-soybean rotations, organic-based com­
soybean-wheat rotations, perennial (alfalfa and Poplar) 
systems, and unmanaged old-field communities. We also 
examine watershed-level processes in the nearby Augusta 
Creek watershed. In 1991-92 the following new projects 
were initiated by KBS LTER scientists. 
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Differential Responses to Soil 
Resource Heterogeneity 
If different annual and perennial plant species respond 
differentially to patchy distributions of soil resources, 
then knowledge of these differences may allow us to 
better predict plant success in cropped and other early 

successional 
communities. In 
this project Kay 
Gross and Kurt 
Pregitzer, with 
primary supp01t 
from the National 
Science Fowlda­
tion (NSF) Ecol­
ogy Program, are 
comparing in situ 
soil spatial hete­
rogeneity to the 
abilities of suc­
cessional domi­
nants to respond 
to this heteroge­
neity. Species­
specific responses 

Lacewing fly on horseweed, Important re(u- are being eva lu-
g/a for Insect predators during field cropping. a ted in greenhouse 

minirhizotron experiments in which root responses to 
artificial nutrient patches are evaluated. Preliminary 
experiments suggest that perennial species respond more 
quickly to patches of enhanced nutrients than annuals, 
but that arumals can rapidly exploit a large soil volume. 

Trace Gas Fluxes 
There is at present a massive imbalance in the global 
nitrogen trace gas budget: only about 60 percent of global 
nitrous oxide sources are identified, which leaves a net 
atmospheric flux of about 6 Tg N per year from wlk:nown 
sources. Agricultural contributions to the missing flux 
may be Wlderestimated: conventional sampling programs 
can miss many of the highly dynamic flux events in 

(next page) 



disturbed soils, and much of the effect of agriculture may 
be expressed at uncropped sites in the downstream portion 
of the watershed. With primary support from the U.S. 
Department of Energy, LTER researchers Phil Robertson, 
Keith Paustian, and Mike Klug are using automated 
sampling chambers to provide fme temporal resolution of 
in situ fluxes from a variety of cropping systems on the 
main LTER site. With partial funding from the Mellon 
Foundation, Lars Hedin is also examining water-borne 
fluxes along hydrologic flow paths in an adjacent mixed­
agriculture watershed. 

Belowground Carbon Flow 
To better w1derstand the influence of contemporaneous 
(same-season) carbon inputs on soil-plant carbon cycling, 
William Horwath, Eldor Paul, and Kurt Pregitzer have 
dual-labeled a set of Poplars 14C and 15N to track carbon 
and nitrogen into various plant components (sugars, starch, 
proteins, lipids, and lignocellulose residues in particular), 
and then to soil microorganisms and soil organic matter. 
Root exudates and turnover may 
have strong immediate effects on 
soil microbial biomass, which 
may in turn affect seasonal 
community-wide nutrient 
retention. This work is funded by 
the National Science Foundation. 

Landscape-Level 
Coccinellid Movement 
Insect populations in cropping 
systems can be very sensitive to 
disturbances associated with crop 
management; this is especially 
true for predaceous populations 
that might in general be benefi­
cial to the crop. Local landscape 
heterogeneity may affect survival 
and recolonization rates by these 
predators by providing temporary 
refugia, overwintering sites, or 

other critical habitats. In this project, Stuart Gage and 
Karim Maredia, with NSF and U.S. Department of 
Agriculture (USDA) support, are addressing questions 
related to landscape structure, organization, and distur­
bance frequency as predictors of Coccinellidae species 
dynamics in row crop systems. 

Spatially-E.xplicit Modeling 
B iogeochemical models of nitrogen and carbon fluxes in 
cropping systems generally ignore small-scale spatial 
variability, though much of this variability is imposed by 
planting patterns associated with the crop itself. To 
improve the efficiency of existing models and to evaluate 
the importance of crop spacing for nutrient turnover and 
retention, Keith Paustian and Phil Robertson use N -IS 
tagged crop litter to track the cross-row variability of 
in1portant N-cycle processes in three major tillage 
systems. Primary funding is from the USDA National 
Research Initiative Comptetitive Grants Program. • 

For further information: Phillip Robertson, KBS, 
Michigan State University, Hickory Comers, MI 49060, 
616-671-2267, pRobertson@ltcmct.Washington.cdu. 

Sandy Holstead examines three-year-old hybrid poplar (Populus sp.) for diameter growth. Short­
rotation popular ore grown as one of eight main cropping systems at Kellogg Biological Station. 
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KONZA PRAIRIE 

By Alan K. Knapp & John M. Briggs 

T he tallgrass prairie was once the second largest 
biome in the contiguous United States. Today 

there are only small remnants. The Konza Prairie Research 
Natural Area, a 3,400-ha tract of native tall grass prairie 10 
km south of Manhattan, Kansas was purchased in 1971 by 
The Nature Conservancy and is managed by the Division 
of Biology, Kansas State University, for the purpose of 
long-term ecological research. Konza Prairie is representa­
tive of the Flint Hills in eastcm Kansas, with relatively 
steep slopes and distinctive limestone benches. Soils on 
hillsides and uplands are typically shallow and rocky while 
lowlands usually have deeper, more permeable soils. The 
Konza Prairie was part of the first cohort ofLTER sites 
selected in 1981, and is now in its 11th year offunding. 

Development of the LTfR Program 
During the initial LTER funding cycle (LTER I), Konza 

Prairie scientists developed a research protocol emphasiz­
ing comparative studies on the effects of annual spring 

fire in tallgrass prairie watersheds. Comparisons were 
made primarily with unburned watersheds. In LTER II, 
we expanded these research effot1s to include various fire 
frequencies (i.e., annual, two-year, four-year and 
unburned watersheds). Furthermore, we increased our 
sampling efforts and implemented additional experiments 
to examine bclowground net primary production and the 
interactions of soil biota with root dynamics. Throughout 
these two funding cycles, data collected was usually 
limited to upland (shallow soils) and lowland (deeper 
soils) sites. During LTER IT, our research program was 
significantly enhanced by collaborative research with the 
NASA-FIFE program (FIFE=First ISLSCP Field Experi­
ment; ISLSCP=International Satellite Land Surface 
Climatology Project). Techniques relevant to scaling 
ecological phenomena and remotely-sensed data to ·Jevcls 
compatible with climate models continue to be developed 
as a result of this collaboration. 

Present LTE.R Research 
Ongoing LTER research on Konza Prairie 
represents the most significant expansion of our 
long-term ecological research effort to date. 
With the re-introduction of native ungulates 
(American Bison) to the prairie, we arc 
examining their impacts on the tallgrass prairie 
ecosystem. Specifically, our objective is to 
understand how grazing influences biotic 
processes and patterns imposed by fire fre­
quency over the landscape mosaic. To accom­
plish this goa l, we have assembled a multi­
disciplinary team of over 20 scientists from 
Kansas State University, Ottawa University, 
University of Colorado, University of Okla­
homa, University of Kansas, Univers_ity of 
West Florida, Utah State University and several 
government agencies. (next page) 

The effect o( (Ire In tal/grass prairie Is strongty affected by topography and the activities 
of herbivores. Grazing to the right of the fenceline reduced the severity of the (Ire. To 
the left o(tlle (enceline Is ungrazed prairie. The prominent white bands Indicate areas 
of shallow, rcx:ky soils with low productivity. 

12 



--- -- ------------------------------------------------------------------------------

In addition to our core L TER effort, several other 
NSF-sponsored research projects continue to contribute to 
our knowledge of the tallgrass prairie ecosystem. For 
example, David Hartnett is examining in greater detail the 
effects of grazing by bison on individual plant populations 
and community structure. A conservation biology research 
project by Alan Knapp, Tim Seastedt and Clarence Turner 
focuses on the mechanisms of persistence of tallgrass 
prairie forbs within a "sea of grass," and Charles Rice is 
leading a group of scientists in studying patterns of trace 
gas flux across the prairie landscape. 

A cooperative agreement among the U.S. Geological 
Survey (USGS), USDA Soil Conservation Service, 
University of Kansas and Kansas State University has led 
to a study of the dynamics of groundwater-surface water 
interactions. To accomplish this, USGS has installed 
observation wells on one of our gauged watersheds that 
will allow us to characterize groundwater from different 
stratigraphic horizons by its chemical signature. These 
groundwater wells coupled with an extensive geomorphic 
analysis of the watershed will improve our understanding 
of chemical and biological processes operating at Konza 
Prairie. 

Use of Recent Technologies 
Using technologies that have only recently been made 
available to ecologists, Konza LTER researchers have 
completed a geographic information systems (GIS) 
analysis of the expansion of woody vegetation on Konza 
Prairie. Historical aerial photos have been geometrically 
corrected using global positioning systems (GPS) and GIS 
technology. Detailed analysis of the woody vegetation on 
Konza Prairie indicated that this vegetation type has 
expanded by over 54 percent from 1939 to present. This 
expansion is probably related to a combination of changes 
in land-use pattern and a reduction in fire frequency. We 
are also using remote sensing technology as a tool to 
quantitatively estimate the heterogeneity of vegetation 
patterns across the tallgrass prairie landscape. 

lntersite Research £(forts 
Konza LTER scientists have been or arc currently involved 
with the cross-site research efforts undetway withinthe 
LTER Network. Some of these projects include the 
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intersite litter decomposition study, a comparative 
analysis of methane flux in small-order streams, the 
intersite climate database, seasonal responses of stream 
periphyton to nutrient enrichment, cross-biome model­
ing efforts, and studies of ecosystem properties across 
environmental gradients. • 

For further information: Alan K. Knapp or John M 
Briggs, Division of Biology, Ackert Hall, Kansas State 
University, Manhattan, Kansas 66506-4901, 913-532-
7094 or 532-6629, aKnapp@ltemet.Wasllington.edu or 
jBriggs@)temet. Washington.edu. 

American Bison. Bison were re-tntroduced to Konza Prairie In the 
fall of 1987. Currently there are more than I 00 Individuals. 
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Extent of woody vegetation cover on Konza Prairie In 1939 and 
1985. Using GIS technology, we estimate a 54-percent Increase. 
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SMITHSONIAN ENVIRONMENTAL 
0 RESEARCH CENTER 

By David L Correll 

For the last 10,000 years sea level has been rising 
and gradually flooding the Atlantic Coastal Plain 

of North America. As the river valleys of the Susquehanna, 
Potomac, James, and a series of smaller rivers were 
flooded, a very large coastal plain estuary was formed: 
Chesapeake Bay. The watersheds of the smaller tributaries 
to this estuarine system, including the Rhode River estuary, 
lie completely within the coastal plain geological province. 
Rhode River watershed soils consist of about a thousand 
meters of sedimentary layers laid down over the eastern 
portion of the Piedmont geological province at times of 
high sea levels. On the Rhode River watershed, however, 
an impervious layer, the Marlboro Clay, occurs near 
current sea level, isolating shallow, perched aquifers from 
the deeper layers. Thus, both the surface and groundwater 
draining each sub watershed of the Rhode River can be 
readily sampled, measured, and related back to source 
areas. In 1965 the Smithsonian Institution made the 
decision to begin a long-tenn study of this Rhode River 
watershed/estuary enviromnental system. 

Site Characteristics 
The Rhode River watershed is comprised of3 ,3 00 ha of 
uplands on the western shore of Chesapeake Bay on the 
inner coastal plain. It was the home of Piscataway 
Indians for several thousand years prior to European 
settlement about 1650. The colonists quickly cleared 
most of the existing hardwood deciduous forest and 
established tobacco plantations. The soils are ftne, sandy 
loams and are easily erodible. Mean watershed slopes are 
about 5 percent. Thus, erosion rates have been very high 
for over three centuries. Several cycles of forest clearing 
for agriculture, followed by abandonment to secondary 
succession are characteristic of the region. A few small 
relicts of undisturbed forest remain, including a 6-ha 
subwatcrshed, but most of the mature forest dates to 
agricultural lands abandoned in the early 1800s. The soils 
are very rich in both phosphorus and nitrogen and 
secondary forest succession is usually very rapid. The 
watershed is within the tulip poplar association of the 
eastern deciduous forest biome. Currently, about 35 
percent of the watershed is agricultural, mostly in com 
production. 

The Rhode River estuary 
joins Chesapeake Bay in its 
mesohalinc reach and, typical of 
the Day, is a low-energy, soft­
bottom system. It has a surface 
area of about 550 ha of open 
water and a mean depth of 2 
meters. About 25 ha of tidal 
marshes occur near the tidal 
headwaters. Mean tidal ampli· 
tude is about 30 em but extreme 
tides due to winds and pressure 
differentials between the Bay 
and the continental shelf range 
up to 3 meters. A combination of 
sea-level rise and regional 
subsidence results in an increase 
in mean tidal elevations of about 
4 mm per year. Due to seasonal 
variations in freshwater dis· 
charges from the land the salinity 
at the head of the Rhode River 
varies from 0 ppt in the spring to 

Aerial view, Smithsonian Environmental Research Center tidal marsh CO2 enrichment site. (next page) 
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about 10 ppt in 
a nonnal fall. 
At the jw1cture 
of the Rhode 
River and 
Chesapeake 
Bay this corres­
ponds to about 
5 ppt to 15 to 
20 ppt. 

and outer 
coastal plain 
of Delaware 
and Maryland 
and 10 sub­
watersheds on 
the inner and 
outer pied­
mont of Mary­
land and 

Tidal marsh C0
2 
enrichment experiment 

The Research Program 
The research program for 20 years has had the goal of 
understanding how human use of the air, land, and water 
effects the ecology of the region. Long-tem1 studies of 
populations, communities, ecosystems, and the overall 
landscape attempt to establish a better grasp of cause and 
effect. The research involves both descriptive observations 
and manipulative experiments. For example, the chambers 
in the illustrations are used to maintain a continuous 
elevated carbon dioxide concentration in tidal marsh 
communities over a period of years. This simulation of 
carbon dioxide concentrations anticipated in the next 
century allows measurements of physiological and ecologi­
cal effects at the community level with only minimal 
experimental artifacts. The plant communities quickly and 
dramatically increased their photosynthesis and water-use 
efficiency and decreased their respiration rates. After four 
years the plants have not begun to acclimate to this · 
increase in carbon dioxide concentration. Larger chambers 
are now in use in forest floor commwtities to examine 
effects of elevated carbon dioxide on woody species such 
as Lindera benzoin. 

Regional studies use the Rhode River system as a 
basis for comparisons. For example, a study of the overall 
Chesapeake Bay watershed seeks to understand the relative 
importance of geology, land-use patterns, and variations in 
weather on discharges of nutrients and suspended sedi­
ments. Ten coastal plain subwatershcds on the inner, mid-~ 

IS 

Pennsylvania are being compared with nine long-term 
Rhode River study subwatersheds. Future work will 
include subwatersheds in the great valley, ridge and 
valley, and appalachian plateau geological formations of 
Pennsylvania and New Yorlc. Topographic and land-use 
data for these subwatersheds are entered into ARC/INFO 
as a data base for landscape-level simulation models of 
nutrient dynamics. Another regionaVcontinental scale 
long-tenn comparative study concerns woodland 
neotropical migratory bird populations. It focuses on the 
effects on these species of forest habitat fragmentation in 
both their mid-Atlantic breeding grounds and their 
wintering grounds. 

The Center has either purchased or helped protect 
from development about 2,000 ha of the Rhode River 
watershed and is attempting to protect another I ,000 ha. 
Facilities at the Center include about 20,000 square feet 
of office and laboratory space, a Smithsonian branch 
library, a computer center and local-area computer 
network, a fleet of vehicles and small boats, a student 
donnitory, and limited housing for visiting scientists. We 
have a competitive internship program for undergradu­
ates and a fellowship program for graduate students and 
postdoctoral fellows. • 

For further information: David L. Correll, 
Smithsonian Environmental Research Center, P. 0. Box 
28, Edgewater, Maryland 21037-0028. 
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Publications of Interest 
Improved Global Data for Land Applications. 1992. 87 pages. TGBP Report 
No. 20. The outcome of a project of the Land Cover Working Group of the IGBP 
Data and Information System. Outlines a proposal to produce a global data set at 
a spatial resolution of l km derived from the Advanced Very High Resolution 
Radiometer primarily for land applications. Available from the IGBP Secretariat, 
The Royal Swedish Academy of Sciences, Box 50005, S-10405 Stockholm, 
Sweden. 

A Notional Center for Integrating Ecological Research. 1991. A report to the 
National Science Foundation on the results of a 1989 workshop on ecological 
syntheses organized by tl1e Association ofEcosystem Research Centers. Available 
from John E. Hobbie, Co-Director, The Ecosystems Center, Marine Biological 
Laboratory, Woods Hole, MA 02543. 

Blotroplca. Special Issue: Ecosystem, Plant, and Animal Responses to 
Hurricanes In the Caribbean. 1991. 521 pages. Volume 23 Number Four, Part 
A. Brings together, for the frrst time, a collection of case studies that document the 
damage to natural ecosystems and t.he initial recovery process frm three recent 
hurricanes in the Caribbean, in particular, Hurricane Hugo (1989). Editors and 
numerous authors are from two LTER sites, the Luquillo Experimental Forest and 
North Inlet Marsh. Available from the Association for Tropical Biology, Inc., 
Department of Ecology, Evolution andOrganismal Biology, Tulane University, 
New Orleans, LA 70118. 

Global Change and Terrestrial Ecosystems, The Operational Plan. 1992. 
95 pages. IGBP Global Change Report No. 21. Details of the strategic research 
plan and operational plan for the International Geosphere-Biosphere Programme 
(IGBP) core project on Global Change and Terrestrial Ecosystems (GCTE), a 
synthesis of four international workshops held during 1991. Available from the 
IGBP Secretariat, The Royal Swedish Academy of Sciences, Box 50005, S-1 0405 
Stockholm, Sweden. 

Global Environmental Change: Human and Policy Dimensions. Quarterly 
journal pub! ished in cooperation with the United Nat ions University. Butterworth­
Heinemann Limited, Reed International Books, 88 Kingsway, London WC2 8AB, 
United Kingdom. (next page) 
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Colonization of a headwater stream during three 
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Coweeta Hydrologic Laboratory. Verh. /ntemat. 
Verein. Limnol. 24:1681-1686. 

Webster, J.R., S.W. Golladay, E.F. Benfield, J.L. Meyer, 
W.T. Swank and J.B. Wallace. 1992. 

18 

Catchment-disturbance and stream response: an 
overview of stream research at Coweeta 
Hydrologic Laboratory. Pages 232-253 in P.J. 
Boon, P. Calow and G.E. Petts (eds.). River 
Conservation and Management. John Wiley & 
Sons, Ltd., Chichester, U.K. 
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Publications of Interest 

Integrating Ecological Research. 1991. A report to the National Science 
Foundation on the results of a 1989 workshop on ecological syntheses organized 
by the Association of Ecosystem Research Centers. John E. Hobbie, Co-Director, 
The Ecosystems Center, Marine Biological Laboratory, Woods Hole, MA 02543. 

Report of the Institute of Terrestrial Ecology. 1991. 95 pages. Research 
objectives and priorities, resources, and strategies of the ITE, which is part of the 
Terrestrial and Freshwater Sciences Dit:ectorate of the Natural Environment 
Research Cow1eil, the main U.K. organization responsible for research and 
training in the environmental sciences. A complete list of ITE titles and publica· 
tions can be obtained directly from HMSO Publications Centre, P.O. Box 276, 
London SW8 5DT, United Kingdom. 

Soii~Warmlng Experiments In Global Change Research. 1991.27 pages. The 
report of a workshop held in Woods Hole, Massachusetts, September 27-28, 1991. 
Recommends initiation of a long-term, multi-site soil-warming cxpem1ent to 
Wlderstand the response of soils to global climate change. Available from W.H. 
Schlesinger, Duke University, Department of Botany, Durham, NC 27706,919-
684-2453, "dcalic@dukemvs.bitnet" or"wSchlesinger@lternet.washington.edu" 
(Internet). 

Two Long· Term Instrumental Climatic:: Data Bases of the People's Republic:: 
of Chino. 1991. 198 pages. ORNL/CDIAC-47, NDP-039. Compiled in accor­
dance with a joint research agreement signed by the U.S. Department of Energy 
and the Institute of Atmospheric Physics, Chinese Academy ofSciences. Prepared 
by D.P. Kaiser, Carbon Dioxide Information Analysis Center, OakRidge National 
Laboratory, Oak Ridge, TN. Available from the National Technical Information 
Service, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 
22161. • 
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CAL EN DAR 
June -August 1992 

NSF Program Deadline: Geosciences. U.S. Antarctic Research, Division of Earth Sciences: Continental Dynamics 

(Leonard Johnson, 202-357-7721, ljohnson@nsf.gov); Geology and Paleontology (John Maccini, 357-7866, 

jmaccini@nsf.gov); Geophysics (Michael Mayhew, 357-7355, mmayhew@nsf.gov); Instrumentation and Facilities 

(Daniel Weill, 357-7807, dweill@nsf.gov); Tectonics Program (Thomas Wright 357-7355, twright@nsf.gov); 

Research on Terrestrial and Limnetic Ecosystems in Antarctica (Polly Pcnhale, Polar Programs, 357-7894, 

ppenhale@nsf.gov). Hydrologic Sciences (James Hays, Earth Sciences, 357-7958,jhays@nsf.gov). 

NSF Target Date: Biological Sciences. Animal Developmental Mechanisms (Judith Plesset, 202-357-7989); 

Animal Systems Physiology (Barbara Zain, 357-7975); Biochemistry (Marcia Steinberg, 357-7945); Biophysics 

(Arthur Kowalsky, Molecular and Cellular Biosciences, 357-7777); Cell Biology (Eve Barak, 357-7474); Endocri­

nology (Elvira Doman, 357-7975); Functional and Physiological Ecology (Donald Jackson, 357-7975); Genetics 

(DeLill Nasser, 357-9687); Integrative Plant Biology (Ernest Uribe, 357-7975); Plant and Microbial Developmental 

Mechanisms (Tom Brady, 357-7989). 
NSF Target Date: Dlv/Jion of Environmental Biology. Ecology (Laurel Fox/Joann Roskoski, 202-357-9734); 

Ecosystem Studies (James Reynolds/James Callahan, 357-9596); Population Biology and Physiological Ecology 

(Grace Wyngaardffheodore Garland, 357-9728); Systematic Diology (Terry Yates/James Estes/James Rodman, 

357-9588). 
LTER Workshop: Watershed Modeling. Denver, Colorado. Hank McKellar, North Inlet Marsh LTER, 803-777-

6994,777-3391 (FAX), or hMckellar@ltemet.Washington.cdu (Internet). 
LTER Meeting: Executive Committee. Washington, D.C. Includes a visit to the Smithsonian Environmental 

Research Center, Edgewater, MD. 

NSF Target Date: Social, Behavioral, and Economic Sciences. Archaeology (John Yellen, Behavioral and 

Cognitive Sciences, 202-357-7804); Cultural Anthropology (Stuart Plattner, Behavioral and Cognitive Sciences, 

357-7804); Physical Anthropology (Mark Weiss, Behavioral and Cognitive Sciences, 357-7804). 

NSF Target Date: Atmospheric Sciences. Research proposals that require National Center for Atmospheric 

Research or University-based national facilities for April!, 1993 through October l, 1993 (357-9695). NSFNET 

Program. Connections to NSFNET (Daniel VanBelleghem, Networking and Communications Research and 

Infrastructure, 357-9717 or dvanbell@nsjgov). 
NSF Program Deadline: Computer and information Science and Engineering. Research on Scientific Data­

bases (Maria Zemankova, 357-9570). 
NSF Target Date: Biological Sciences. Animal Behavior (Fred Stollnitz, 202-357-7949) 
NSF Program Deadlines: Social, Behavioral, and Economic Sciences. U.S.-Taiwan Cooperative Science 

Program (William Chang, International Programs, 202-653-5343). 
L TER Meetings: Executive and Coordinating Committees. Fairbanks, Alaska. Sponsor: Bonanza Creek LTER 

site. Additional field trip to Toolik Lake and Prudhoe Bay (Arctic Tundra LTER site). 

NSF Progrom Deadline: Education and Human Resources. Informal Science Education (Robert Russell 202-

357-7076); Teacher Enhancement/Preparation (Mary Bahns 357-7431/Miriam Leiva 357-7069). 

NSF Program Deadline: CISE Instrumentation (Caroline Wardle, 202-357-7349 or cwardle@nsf.gov). 

L TER Meeting: Data Managers. Honolulu, Hawaii. In conjunction with AIBS/ESA meetings. RudolfNottrott, 

206-543-8492, rNottrott@llernet (Bitnet) or rNottroll@llernet. Washington.edu (Internet). 

77th Annual Meeting: AIBS!Ecologlcal Society of America. Honolulu, Hawaii, 202-628-1500. 
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