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Nortlt Inlet: Pieces of tire foundation and roof were 
a/It/rat was left of tire cinder block boats/red and 
storage building at Clam bank Landing. 

North Inlet Marsh-Estuary 

By F. Jolin Vernberg 

HURRICANE 
HUGO: 
Rebuilding & Research 
at Two LTER Sites 

Luquillo Experimental Forest 

By Robert B. Waide 

H urricane Hugo, a category
four hurricane, struck the 

Luquillo Experimental Forest 
(LEF) on September 18, 1989. 
The maximum sustained winds 
associated with the hurricane were 
225 kph and the three-day rainfall 
total varied between 165 and 344 
mm for different stations within 
the forest (Larsen 1990). 
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H urricane Hugo made a landfall at Sullivan's Island, South carolina, at 0001 hours 
(EDT) on September 22, 1989, two weeks after it had begun as a depression off the 

coast of West Nrica. The storm caused extensive damage to personal property, public 
facilities, and natural resources, not only in the coastal region but as far as 120 miles 
inland. Unfortunately, loss of human life did occur; however, the forced evacuation of the 
barrier islands greatly reduced this toll. 

The North Inlet estuary was near the center of Hugo's fury and the field laboratory 
complex sustained a frontal attack. The piers, sea water system, and meteorological station 
were destroyed and parts scattered throughout the marsh and upland forest. The walls of 
the boathouse were washed away and the roof fell in. Other smaller buildings were also 
heavily damaged; however, the major damage was to the laboratories. 

The sledge-hammer force of the storm surge smashed large holes in the walls facing the 
marsh. Ocean water gushed through these holes, carrying exterior doors, wood siding, 
paper, books, furniture, and small equipment to the opposite ends of laboratory buildings. 
Marsh mud, sand, and Spartina (cordgrass) remnants were found throughout. However, 
the resident research staff were able to move data records, most of the boats, and the 
more portable equipment to safety before Hugo struck. 

Nler the storm fallen trees, which had closed the roads and downed utility lines, made 
it impossible to reach the laboratory complex. On the Winyah Day side of Ilobcaw 
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11 From the Chair 

The Role of Sites in Global Change Research 
By Jerry F. Franklin 

L ast November representatives 
from 24 major ecosystem 

programs met to analyze the potential 
contribution of an intensive site 
network to research global change. 
There were several unusual aspects to 
the workshop. Most of the programs 
had prepared extensive analyses of their 
current capabilities and interests that 
were provided to all participants. Also 
unique was the 
mixture of 
programs that 
participated, 
including sites 
supported by the 
National Science 
Foundation, the 
U.S. Depart
ment of Energy 
(three National 
Laboratories), 
the National 
Park Service, the 
Smithsonian 
Institution, the 
National Oceanic and Atmospheric 
Administration, and the U.S. Forest 
Service, among other agencies and 
organizations. 

It is rare, indeed, when any 
significant group of ecologists is able to 
reach consensus on the elements and 
priorities of a major research program. 
Therefore, it was a notable accomplish
ment that participants at this workshop 
not only identified key research areas in 
global change where a site network 
could make a major contribu tion, but 
also agreed upon a list of 12 top 
priority activities, or "action items." 

THE 12 ACTION ITEMS included: 
major multi-site "flagship" syntheses and 
modeling activities, the implementation 
of long-term measurement programs, 
and the development of specialized 
technical capabilities. A publication 
summarizing the results of the 
workshop and highlighting the action 
items is in preparation at the Network 
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Office, and is already being shared with 
the agencies and committees involved 
in planning and implementing global 
change research programs. Here is a 
peek at the proposed program. 

EXPERIMENTAL studies proposed 
include one on the effects of C02 
enrichment on ecosystem processes and 
another on effects of soil warming. 

Enclosed 
ecosystems might 

be required to 
determine the 

effects of 
heightened C02 
levels on primary 
productivity and 

water-use 
ef(iciency, as well 

as other 
community 
variables. 

Installations 
would, by the 
dif(iculty and 

expense of 
providing the control, necessarily be 
limited to a few sites representat ive of a 
cross-section of ecosystem types. 

The soil warming experiment, on the 
other hand, could be conducted across 
many sites--at least in its simplest form. 
The objective here is to develop 
definitive data on the ecological effects 
of increased soil temperatures (and 
altered moisture regimes) on carbon 
storage, productivity, trace gas fluxes, 
and soil biota. This research is viewed 
as very high priority because of the 
large pools of carbon associated with 
soils and detritus and our poor 
understanding of their dynamics. 

THE SYNTHESIS and modeling 
activities proposed include: 1) mega
landscape experiments--designing very 
large-scale experiments to address 
critical issues in the conservation of 
biological diversity, such as landscape 
connectivity and the effects of patch 
size and context; 2) hydrologic models-
collaborative development of a general 
model (or family of models) applicable 
across biome types which incorporates 
soil, surface, and ground water 
components in a geographic informa
tion systems context; 3) disturbance 
regimes--analyses of the effects of 
global change on disturbance regimes 
and consequent changes in productivity, 
carbon storage, trace gas emissions, and 
biological diversity of ecosystems, 
landscapes and regions; and 4) 
ecological scaling--an accelerated 
program to develop and demonstrate 
approaches to the problem of scaling 
up scientific information from processes 
and sites to landscapes and regions. 

THE DEVELOPMENT of regional 
predictions of precipitation and 
disturbance regimes is critical for the 
assessment of ecological impacts. 
Workshop participants agreed that 
disturbances, such as wildfire, tropical 
storms, drought, will drive much 
ecological change under global climate 
change which will, in turn, feed back 
into the environment. Ecologists must 
persuade atmospheric scientists to give 
this work higher priority, and to 
collaborate in all phases of the 
research. 

The development of technicnl 
cnpabilities is an important component 
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Possible Antarctic L TER 
by September 1990 

ONE OF THREE existing NSF
supported research stations in the 
Antarctic will be selected by the 
Division of Polar Programs in 
collaboration with Biotic Systems and 
Resources for long-term ecological 
research funds. 

The stations, one a dry valley site set 
up to study global climatic change and 
the other two, oceanographic sites 
involved in seal population studies, are 
competing for $500,000 over three 
years, with a commitment from Polar 
Programs for at least 10 years. The 
program selected would also be eligible 
for another $500,000 in operational 
support. In addition, Polar Programs' 
long-range plan includes the possibility 
of more Antarctic sites in the future. 

The L TER Advisory Panel met in 
early March to review the proposals 
and, should the Panel recommend a 
project, research activity will begin this 
fiscal year. The earliest possible start 
date would be September 1990. 

For more information, contact Polly 
A. Penlwle, Program Manage1~ Polar 
Biology & Medicine, Division of Polar 
Programs, National Science Foundation, 
202-357-7894. 

NSF News 

--NSF CoJendar --
MAY L Progrnm dcndllne: Doctoral Dissertation Research in Biotic Systems 

and Resources. 

Dl 

Torget dote: Ethics and Values Studies in Science, Technology and Society. 
Preliminary proposals. 
'forget dote: Climate Dynamics. Division of Atmospheric Sciences. 
Progrom dendllnes: International Programs Cooperative Science proposals. 
U.S.- France, U.S.- Latin America (Argentina, Brazil, Mexico, Venezuela). 
'forget date: International Programs Cooperative Science 
proposals/programs. U.S.- Eastern Europe, U.S.· Italy 

15 Progrom deodllne: International Programs Cooperative Science and Program 
of Cooperation in Photoconversion and Photosynthesis, U.S.- Japan 

JUN 1 Progrnm dendllnes: Biological, Behavioral and Social Sciences. Biochemistry, 
Biophysics, Cell Biology, Cellular Biochemistry, Developmental Biology, 
Genetics, Physiological Processes 
Progrnm dendllne: Computer and Information Science & Engineering. 
Ed ucational Infrastructure Program, Cross Disciplinary Activities 
Tnrget dote: Scientific, Technological & International Affairs. Long 
-term Research Opportunities in Japan 

15 Tnrget dntes: Biological, Behavioral and Social Sciences. Ecology, Ecosystem 
Studies, Population Biology and l>hys iologic~t l Ecology, Systematic Biology 

22 Progrnm deodline: Computer & Information Science. NSFNET Program. 
Progrnm dcodllnes: Geosciences, U.S. Antarctic Research. Division of Earth 
Sciences, Continental Dynamics, Geology & Paleontology, Geophysics, 
Instrumentation & Facilities, Petrology & Geochemistry, Tectonics Program 
Progrnm Deodllne: Geosciences. Bilogieal Oceanography, Chemical 
Oceanography, Marine Geology and Geophysics, Physical Oceanography 

UNESCO/MAS Global Change Meeting BSR Director Hired 
In a Man & the IJiosphcre (MAB)-sponsored meeting, 16 scientists from the 
USSR, China, Czechoslovakia, the United Kingdom, the United States, France, 
West Germany and Canada, met at UNESCO in Paris January 23-26, 1990 to 
consider how a small sub-set of the 273 MAB biosphere reserves could be 
developed into an international network to monitor and study global change in 
the reserves. 

The meeting focused on how to structure such a network, but there was also 
strong interest in developing pilot projects oriented toward scientific questions, 
both simple monitoring projects between two sites and more complex projects 
involving many sites. 

Products planned include a booklet for scientific organizations and 
governmental agencies describing the need for international long-term ecological 
research at biosphere reserves, and a technical report of the January 1990 
meeting which includes papers on biosphere reserve activities in various countries 
(both scheduled for late 1990 completion). 

For furtlrer information comact Caroline Bledsoe, National Science Foundation, 
BSR, Room 215, 1800 G Street NW, Washington DC 20550. 

Dr. Patricia Werner, former director 
and senior principal research scientist of 
the Commonwealth of Science and 
Industrial Research Organization's 
(CSIRO) Tropical Ecosystems 
Research Center in Australia, is the 
new Division Director for Biot ic 
Systems and Resources (BSR) at the 
National Science Foundation (NSF) in 
Washington, D.C. 

Dr. W erner's research interests focus 
on plant species competition and the 
role of species interactions in 
determining the structure o f natural 
and managed plant communities. She 
arrived at NSF in early March. 
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Data Management 

By Rudolf Nottrott 

OJre Data.vets Calalog 
Work on the LTER Network Catalog 
of Core Data Sets is fully underway. 
Bill Michener and Ann Miller of North 
Inlet have sent production packages to 
site data managers, who are in the 
process of compiling the information. 

The catalog will also be available 
on-line at the LTERNET host 
computer, initially in text format 
(ASCII) and later as a relational 
database implementation with search 
and query functions. Publication is 
scheduled for August 1990. 

'90 Directory On-Line 
The 1990 L TER Personnel Directory is 
now available on-line at the LTERNET 
host computer (with the help of Bob 
Robbins at NSF). Included are 
complete addresses, phone numbers, 
and electronic mail addresses, as well as 
core research area, organism(s) and 
habitat(s) studied. Hard copies of the 
directory were also provided to all 
researchers listed. 

The directory now has 424 entries, 
up 56 from 1989. The directory files, 
-flp/pub/personnel, are in text format 
(ASCII) and can be obtained over the 
network by anonymous FfP (file 
transfer) or by dial-in. The database is 
also available in dBase III format as file 
"dir.dbr' in the same directory. The 
record structure of this file, in text 
format, is contained in the 
accompanying file "structure." All files 
are updated regularly and therefore 
contain the most recent version of the 
Personnel Directory files. 

To allow tailored database queries 
over the network, the personnel 
database will be re-implemented on 

NOTE: Tire Jntemet domain name 
of LTERNET has been shortened to 
"ltemet.washington.edu" 
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LTERNET using SOL-based 
(Structured Query Language) software. 
Currently, this database is implemented 
on a PC in dBase/Foxbase) and 
generates the output in WordPerfect 
and ASCII formats, as well as the 
database for the LTERNET e-mail 
forwarding address database. 

CYN7711A CASSELL 

"E-Mail" Use on the Rise 
While the number of people listed in 
the Personnel Directory has increased 
by 15 percent, the number of valid 
electronic mail addresses has more than 
doubled since the 1989 edition was 
compiled--from 147 to 301. "E-mail" 
addresses are now available for 71 
percent of all people listed, up 40 
percent from last year. 

This increase is largely due to two 
factors: the creation of group mailing 
lists at LTERNET and the work of the 
Connectivity Comminee, which has 
enhanced awareness among LTER 
researchers of the benefits electronic 
communication. 

LTERNET has also bridged the gap 
between a number of previously 

unconnected mail systems. Messages 
sent to users at the Internet host 
address "lternet.washington.edu" (or 
simply "LTERNET" on Bitnet), are 
now forwarded to such disparate 
systems as OMNET, MCimail, 
TELENET, NASAMAIL, Dia!Com 
(EPA), the U.S. Forest Service DG 
system, SPANS, and DECNET, among 
others. Information on how to benefit 
from these developments is contained 
in the "Guide to the LTERNET 
Electronic Mail Forwarding System," 
now available from the Network Oflicc. 

Bulletin Board 
The Andrew Message System (AMS), 
developed by Carnegie Mellon 
U niversity and IBM with NSF's 
involvement, is now running on 
LTERNET on an experimental basis. A 
limited number of users arc testing 
AMS's capabilities as a multimedia 
bulletin board and mail system. 

AMS has three user interfaces at 
different levels. CUI (Common User 
Interface), is the most basic and 
requires only the minimal display 
capabilities of a teletype, often called a 
"dumb terminal." VUI, (Visual User 
Interface), a more popular user 
interface, requires terminal capabilities 
such as VflOO or Heath19. 

MESSAGES, the most sophisticated 
of the AMS interfaces, requires a 
UNlX workstation running XII. There 
is also an interface for the Apple 
Macintosh, MacMcssages, which is 
similar to MESSAGES. 

OJnnectivity Report 
The L TER Connectivity Committee 
report, "Internet Connectivity in LTER, 
Assessment and Recommendations," 
was published by tne Network Office in 
February 1990, and has been distrib
uted to all sites to aid researchers in 
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Gearing Up 
RAPID CHANGES at the Network 
Office have become the norm since the 
move from Oregon State University to 
the University of Washington last year. 
The original piece of hardware, a PC
XT, is now part of the Network 
Office's six-station local-area network 
and has a secure link to the University's 
computerized accounting system. This 
system is used by Program Assistant 
Adrienne Whitener to monitor the 
complicated L TER Collaboration 
budget. 

Network publications will be 
enhanced with the 80386-based PC 
used by Stephanie Martin, Publications 
Coordinator. The speed improvements 
and increased graphic support enable 
full utilization of Ventura Publisher 
desktop publishing software and 
management of complicated word 
processing files. By using Internet 
communication, computer text data and 
graphics files from any L TER site can 
be imported directly into publication 
software. This system also contains a 
300 dot-per-inch scanner and 
computer-based FAX communications, 
which permit group distribution 
of hard-copy text or graphics. 

Dr. John Vande Castle, 
an aquatic ecologist and 
remote sensing specialist 
from the University of 
Wisconsin's Environ
mental Remote Sensing 
Center, was hired as 
LTER Network Manager 
in November 1989. 

Three integrated UNIX-based 
systems have been configured for 
LTER computer activities. A Sun 
SPARCstation 1 has been installed to 
support Network GIS and remote 
sensing work. The V AXstation 2000 
supports LTER's mail forwarding 
system, graphic bulletin board and 
database management systems. Both of 
these systems depend on a 33 
megahertz 80386-based PC-AT 
network file server for data storage and 
peripherals. The file server will allow 
access of large data sets--including 
remote sensing image data--across the 
Network. 

A magneto-optical (MO) disk to be 
installed in this system will allow 
temporary DOS or UNIX file systems 
as large as 300 megabytes to be 
accessed across the Internet. A 
CIPHER 6250 BPI tape drive will 
provide a more conventional mode of 
data exchange. The tape drive will 
primarily support remote sensing 
activities, since most satellite data are 
still distributed only in this form. The 
file server's UNIX operating system 
also contains the YP{IX environment 
which allows MS-DOS-based programs 
and files to be used within UNIX. 

Network Office l1J 
LTER Network-wide computer 

communications have been simplified 
with the University of Washington's 
implementation of Ethcrnet-bascd 
networking. The Network Office uses 
this framework as the basis for its local
area network, which is a sub-network of 
the Internet (including NSFnet). In this 
sense, the Office's local-area network 
and the entire LTER wide-area 
network are actually one and the same. 

GIS Capabilities Expand 
PREVIOUS FUNDING from NSF to 
support the development of Network
wide geographic information system 
(GIS) capabilities helped to expand 
ecological research at L TER sites. 
Nearly all sites now have operational 
"Minimum Standard Installations" 
(MSI), consisting of ARC/INFO 
hardware and software. 

Future implementations of an 
"expanded': MSI will add remote 
sensing tools to existing GIS systems. 
ERDAS hardware and software will 
also be added, enabling L TER 
investigators to incorporate airborne 
and satellite remote sensing data in 
their research. L TER vendor contacts 
have been established and group 
purchase discounts arranged through 
the Network Office. 

Following the November 1989 LTER 
Remote Sensing Workshop led by John 
Aber (Harvard Forest LTER) at the 
University of New Hampshire at 
Durham, plans are underway at the 
Network Office for consistent, 
Network-wide acquisition of remote 
sensing data. Acquisitions arc planned 
for a panchromatic (10-meter 
resolution) scene from the SPOT 
satellite, a full scene from the multi
spectral Thematic Mapper sensor 
system of Landsat-5 (30 meter 
resolution), 1 kilometer resolution data 
from the Advanced Very High 
Resolution Radiometer (A VHRR) of 
the NOAA spacecraft, and aerial 
information from the USGS High 

COIIIilllled, page 14 
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l1l LTER Sites 

COWEETA 
HYDROLOGIC 
LABORATORY 

By Judy L. Meyer 
& Wayne T. Swank 

C OWEETA Hydrologic Laboratory 
is a 2185-hectare experimental 

forest located in the Southern 
Appalachians. It is administered by 
USDA Forest Service and has been a 
site for research in forest hydrology 
since its establishment in 1933. I n 1968 
scientists at the University of Georgia 
(UGA) joined with USFS scientists to 
begin studies of nutrient cycling on the 
watersheds. Coweeta was an I nterna
tional Biosphere Program site from 
1969 to 1974 and became an LTER 
site in 1982. Current collaborators are 
from the U SFS, UGA and Virginia 
Polytechnic Institute. There are 
numerous research opportunities at 
Coweeta with its 32 gauged watersheds 
( 17 currently active) including 13 where 
different management prescriptions 
have been applied. 

The focus of LTER research at 
Coweeta is on disturbance, its impact 
on terrestrial and aquatic ecosystems 
and their patterns of recovery. Topics 
currently being investigated include 
impacts o f a regional drought, long
term recovery from logging, changing 
patterns of atmospheric deposition, and 
geomorphic regulation of stream 
processes. 

Impact of a Severe Drought 
The single major event during the past 
live years at Coweeta was the 1986 to 
1988 drought, which had an impact on 
phenomena in all core research areas. 
This drought was the most severe in 
the 55-year Coweeta record, with a 
recurrence interval ranging from 90 to 
250 years depending on the dataset 
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used. Severe mortality occurred in pines 
(Pinus rigida) and oaks (especially 
Quercus coccinea), which were attacked 
by the root pathogen Armillaria. 
Currently, the long-term effects of this 
episodic event on the structure and 
processes of forests in the Coweeta 
Basin are being investigated. 

Te"estriai/Aquatic Ecosystems 
Watershed 7 was clear-cut by cable 
logging in 1977, and study of the 
recovery process o f both forest and 
stream ecosystems is continuing. 
Terrestrial components examined 
include: meteorology, vegetation 
(species succession, NPP, nutrient 
uptake, physiological changes), 
decomposition (wood, roots and leaf 
litter), biogeochemistry (streamwater 
and internal solute fluxes), forest floor 
biota, and canopy insets and herbivory. 
Recovery of the following aspects of 
the stream ecosystem arc also being 
studied: hydrology, seston transport, 
organic matter dynamics, and consumer 
communities. 

Atmospheric Deposition 
Over the 20-ycar record of precipitation 
chemistry at Coweeta, no significant 
trends in sulfate or H + are apparent, 
but nitrate concentrations have 
increased and total cations have 
declined. In stream water, sulfate 
concentrations are increasing and 
cations and silicates are decreasing; in 
high elevation streams pH is also 
decreasing. Hence streams appear to be 
in the initial stages of acidification in 

Cl'NTIIIA CASSELL 

the Coweeta Basin. The impact of this 
on stream processes is part of the 
L TER studies. 

Regulation of Stream Processes 
Several ongoing studies are examining 
the influence of local geomorphology 
on structural and functional 
characteristics of stream ecosystems. In 
one long-term experiment changes have 
been documented in macroinvcrtcbratc 
functional group structure and nutrient 
and organic matter retention when 
stream geomorphology is altered by 
debris dams. Additional studies are 
examining the effect of local 
geomorphology on retention of 
nutrients and on abundances and 
functional group composition of 
macroinvcrtebrates at Coweeta. 

/ntersite Research 
Coweeta scientists arc involved in 
numerous intersite research projects 
including: a comparison of the impact 
of a regional drought (with North 
Inlet), research on sulfur dynamics 
(with Luuillo, North Inlet, and non
LTER sites), wood breakdown and 
movement in streams (with Luquillo 
and Andrews), solute transport in 
streams (with Andrews, Luquillo, 
Hubbard Brook, Konza, and non-
L TER sites), as well as several efforts 
initiated by scientists at o ther sites. 

For additional information contact 
Judy Meyer,Instituteof Ecology, 
University of Georgia, AthensGA 
30602, or Wayne Swank, Coweeta 
Hydrologic Laboratory, 999 Coweeta 
Lab R oad, Otto NC 28763. • 



NIWOT RIDGE/ 
GREEN LAKES 
VALLEY 

By Nelson Caine 

T WO EVENTS that have occurred 
since Niwot Ridge/Green Lakes 

Valley was last featured in the Network 
News (Spring 1988) have reinforced site 
researchers' appreciation for the value 
of long-term research. Doth involved 
relatively rare events of large 
significance in the context of 10 years 
of University of Colorado long-term 
ecological research (CULTER) studies. 

Vole Irruption 
In the spring of 1988, it became 
apparent that vole population (Microtus 
spp.) on Niwot Ridge, and throughout 
the Front Range, had irrupted during 
the winter. Reproduction below the 
winter snow cover led to damage of the 
tundra vegetation: voles had burrowed 
through the turf and chewed plants, 
including cushion plants some of which 
may have been 100 years old. Vole 
populations reached a high of 49 

voles/hectare (ha)--four times the 
previously recorded high--but collapsed 
to 4 voles/ha by 1989. 

An emergency response team 
determined that investigations should 
center on the animal interactions with 
the plants and landscape. Field 
mapping revealed the extent of impacts: 
20% of the alpine tundra was heavily 
chewed with moist plant communities 
most damaged. By July 1989, the area 
of new damage had dropped to 2%. 
Even so, these initial surveys suggest 
changes in the landscape that may be 
apparent for decades. 

Rainstorm Event 
The second event occurred on June 26, 
1988 when 52 mm of rain fell in eight 
hours in the upper Green Lakes Valley. 
Such a storm has a return period of 
more than 100 years but its effects in 
the landscape were slight: no 

Wind·drifting snow on Niwot Ridge. 

LTER Sites 
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modification of the stream channels 
and only one debris flow involving 
about 700 m3 of debris. This event 
occurred on a site which had last failed 
in 1965 during a similar, though Jess 
intense, summer rainstorm. 

The localized nature of this response 
indicates the restricted spatial impact of 
such storms (less than 6 mm of rain 
were recorded at the Saddle on NiwOL 
Ridge). It also illustrates Murphy's 
Law: the event occurred on a Sunday 
when no observers were in the field (as 
had the '65 storm!). 

GIS FaciliJy 
Geographic information systems (GIS) 
work at Niwot Ridge has matured into 
the Joint Facility for Regional 
Ecosystem Analysis, a cooperative 
effort between the University of 
Colorado and Colorado State 
University. To date, the hierarchical 
GIS for Niwot Ridge has focused on 
snow-biosystem interactions, particularly 
those involving topography, vegetation, 
snow cover and small mammals. Special 
air photo missions, construction of a 
1-m contour interval orthophoto map 
and a 1:500 vegetation map have also 
been completed. 

An Exotech radiometer allows the 
linking of ground-based measurements 
within GIS and satellite-based 
measurements. At the meter scale, GIS 
surveys allow the degradation of gopher 
mounds by rain and wind and 
monitoring of vegetation colonization. 
The hierarchical approach should have 
wide applicability and is being pursued 
cooperatively with the Central Plains 
and Arctic LTER sites. 

OOfllinu«l, page 9 
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LTER Sites 

JORNADA 
EXPERIMENTAL 
RANGE 

By Walter G. Whitford 

T HEJORNADA LTER II 
program may appear to bear lillie 

resemblance to the seven-year Jornada 
LTER I program, which focused on 
temporal and spatial variability on an 
intensively studied watershed and 
utilized transects of evenly spaced 
stations from a dry lake (playa) to the 
base of a mountain. 

Allempts to understand the basis for 
the patterns unfolding from the LTER 
I data led to the need to understand 
the recent (since 1870's) changes in 
vegetation, from the original perennial 
grassland that dominated northern 
Chihuahuan Desert landscapes to the 
variety of desert shrublands that 
currently dominate these areas. 

The change in focus of the Jornada 
L TER II program was also 
accompanied by personnel changes. 
Drs. Cunningham, Ward and Whitford, 
who were part of the L TER I program, 
were joined by James Reynolds (model
ing) and Ross Virginia of Systems 
Ecology at San Diego State (nitrogen 
cycling and plant-soil relationships); 
Wesley Jarrell o f the Oregon Graduate 
Institute of Science and Technology 
(soils and plant nutrition); Laura 
Huenneke of New Mexico State 
University (plant production and desert 
shrub demographics); and William 
Schlesinger of Duke University 
(biochemical processes). 

Deserti[zcation 
The USDA Jornada Range, which had 
documentation of vegetation changes 
since the 1870's, provided a unique 
opportunity to examine the process of 
"desertification" from an ecosystem 
perspective. Using historical records 
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and LTER I data, the core group of 
LTER II PI's developed a conceptual 
model of desertification based on the 
loss of nutrients and redistribution of 
water, soil and nutrients on desertified 
landscapes. 

The Jornada LTER II research 
program is organized around the 
central hypothesis that desertification 
has altered a previous relatively 
uniform distribution of water and 
nitrogen by increasing its spatial and 
temporal heterogeneity, leading to 
changes in community composition and 
biogeochemical processes in these arid 
ecosystems. 

Sites have been established in the 
major vegetation types currently 
existing in the Jornada Basin. These 
sites represent points on a degradation 
or desertification continuum from the 
"best remnant" black grama grassland 
to extremely desertified creosotebush 
shrubland, mesquite sand dunes and 
tarbush shrublands. Studies also include 
playas which differ in terms of drainage 
areas and current and past use 
patterns. 

Primary Production 
Intensive measurements of above
ground primary production and soil
water profiles are made on 15 sites that 
best represent points on that 
continuum scattered over the Basin. 
Populations of vertebrates and 
arthropods are sampled regularly on 
these sites except on the playas. In 
addition, soil pits have recently been 
emplaced and complete soil analyses 
are underway. 

In the past year, the network of 
runoff and sediment yield plots has 

been expanded to include grassland and 
additional shrubland sites. Simlated 
rainfall studies and the natural runoff 
plots to date show that runoff on the 
shrublands is a function of storm 
intensity and that vegetative cover 
(brush) has no significant effect on the 
runoff or sediment yield. 

Niirogen Losses 
Bill Schlesinger and William Peterjohn 
are continuing their studies of processes 
that control nitrogen losses from a 
variety of sites in the Dasin. They are 
finding exceptionally low rates of NH3 
loss but, not surprisingly, the losses are 
episodic with water availability. Their 
work also emphasizes the importance of 
spatial variability in losses of N2 and 
N20. The highest gas loss rates occur in 
the playa areas that remain wet or 
flooded for extended periods. Over long 
periods, up to 70% of the total 
nitrogen entering these ecosystems is 
lost in some form to the atmosphere. 

Experimental Studies 
Current experimental work also 
includes long-term studies of the effects 
of summer drought and doubling 
summer precipitation. This work is 
being conducted on a creosotebush 
shrubland area. Parameters being 
measured on these plots include shrub 
growth, nitrogen mineralization, soil 
microbial biomass and decomposition. 

A major goal of Jornada LTER II is 
to develop a spatially explicit simulation 
model of the desertification process. 
This will be done through the 
integration of process models of 

continued, page 9 
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Intersite Research l1l 
The Evolution of a Network 
By Caroline Bledsoe 

The following article summarizes a talk Dr. Bledsoe gave at tire January 1990 MAE/UNESCO meeting in Paris (see page 14). 

T he L TER program, which began 
in 1980, now has a total of 17 

research sites. These sites have evolved 
from programs with a primary focus on 
site-based research, into a network with 
a primary focus on coordinated 
activities and multi-site research. While 
site-specific research still dominates 
each individual site's activities, there is 
increasing interest in intersite research 
and comparative long-term studies. 

The LTER Coordinating Committee 
meets in the fall and spring each year. 
These meetings have provided a 
valuable forum for coordination and 
scientific exchange, and a number of 
L TER workshops developed from the 
meetings have led to intersite research 
projects. The 1989 Decomposition 
Workshop, for example, led to a major 
cross-site litterbag study initiated by 
Mark Harmon, from the Andrews site. 
Recent workshops on geographic 
information systems and remote sensing 
have stimulated interest in these 

technologies, which are currently being 
implemented at several L TER sites. 
Other scientists are orten invited to 
participate in LTER workshops, 
providing wider opportunities for 
collaboration and exchange. 

As LTER intersite activities 
increased, the need for coordination 
and support was recognized. A 
Network Office was established and is 
currently based in Seattle, at the 
University of Washington. The staff 
includes: Dr. Jerry Franklin, Director 
and Chair of the Coordinating 
Committee; Dr. John Vande Castle, 
Network Manager and remote sensing 
specialist; Rudolf Nottrott, Data 
Manager and computer networking 
expert; Stephanie Martin, Publications 
Coordinator; and Adrienne Whitener, 
Program Assistant. Office staff work 
with personnel across the network, 
helping to coordinate a variety of 
activities including: group purchases of 
equipment; coordination of workshops, 
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meetings and travel; development of 
publications; and development and 
maintenance of computer connectivity 
and data transfer. 

The increasing need for rapid 
communications within the Network 
has been addressed by the "Connec
tivity Team"--Rudolf Nottrott, James 
Brunt (Sevilleta LTER), and John 
Porter (Virginia Coast LTER). This 
group, formed at NSF's request, has 
evaluated the needs of individual sites 
for computer networking, both on-site 
and within the LTER Network, with 
the goal of facilitating extensive 
scientific interactions among LTER 
scientists. Their assessments and 
recommendations for continuing 
computer acquisitions and software 
development are described in a report 
(see page 4). Recently developed 
networking systems include the L TER 
bulletin board and the electronic mail 
system, which allows scientists to 
routinely send and receive mail across 
the Network with minimal effort. 

As comparative activity increases, 
LTER and other scientists need to 
know what critical long-term data sets 
arc being collected at the sites. A 
dataset catalog is currently being 
compiled under the direction of 
William Michener at North Inlet. Other 
new activities for LTER include 
considerations of how human activities 
interact with ecosystem processes. 

A new direction for LTER is the 
concept of a "network of networks." At 
the November 1989 LTER Global 
Change Workshop representatives from 
the Network were joined by scientists 
from other developing networks (see 
"From the Chair," page 2). In the 
future, LTER hopes to be one of many 
such cooperative ecological networks. • 
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II Workshops & Conferences------------------

GIS Workshop 
An LTER-sponsored geographic 
information systems (GIS) workshop 
was held in September 1989 at 
Colorado State University (CSU) in 
Fort Collins. Hosted by the Central 
Plains Experimental Range (CPER) 
LTER site and directed by Ingrid 
Burke, the workshop provided 40 
participants with a two-day introduction 
to GIS, a four- and a half-day 
ARC/INFO software training session, 
and a two-day ERDAS software 
training session. ARC/INFO and 
ERDAS arc the industry standard 
vector and raster GIS software systems, 
both of which were designated as part 
of the LTER GIS minimum standard 
installation (MSI). 

The first two sections of the 
workshop were held in a PC-386 and 
-286 laboratory with excellent video 
projection capabilities, the last two days 
in a SUN-386i facility. Following the 
training sessions, the group discussed 
the role of GIS in the LTER program 
and developed recommendations for 
site- and network-level GIS 
applications, and future implementation 
across the Network. 

Remote Sensing 
A two-day L TER Remote Sensing 
workshop organized by John Aber 
(Harvard Forest) was held in 

November 1989 at the Institute for the 
Study of Earth, Oceans and Space 
within the University of New 
Hampshire (UNH) at Durham. 

The purposes of the workshop were 
to: 1) build a network of scientists 
within L TER interested in remote 
sensing; 2) stimulate cross-site research 
projects; and 3) determine the role of 
remote sensing technology in LTER 
research. In addition to wide 
participation by L TER sites, there were 
representatives from the National 
Aeronautical and Space Administration 
(NASA), UNH and Rutgers University. 

Of six possible cross-site efforts 
proposed, an experiment to calibrate 
normalized vegetation index (NDV1) 
estimations of net primary productivity 
was selected as the most important and 
likely to yield results. 

The group agreed to remain in 
contact to facilitate remote sensing 
work across L TER sites, and 
recommended that LTER: develop a 
remote sensing acquisitions policy and 
arrange for archiving and retrieval of 
data; show strong support for the high 
spectral and spatial resolution remote 
sensing effort under NASA's Earth 
Observing Systems (EOS) program; 
and develop both models of ecosystem 
function and regional data basis 
through GIS technology, linking these 
to remote sensing data. 

International LTER Teleconference 

Stable Isotope Workshop 
In September 1989 the Ecosystems 
Center Marine Biological Laboratory 
(MBL) at Woods Hole, Massachusetts, 
hosted an L TER stable isotope 
workshop led by Brian Fry. The 
workshop provided first-hand 
experience in using stable isotope 
methods, and LTER participants 
presented results from a total of 400 
samples from 16 of the 17 sites 
collected and analyzed in the summer. 

Working groups summarized findings 
for detecting nitrogen fiXation and 
determining the structure of aquatic 
food webs. Participants were 
encouraged to incorporate stable 
isotope techniques into ongoing and 
planned research, collaborating with any 
of several laboratories in the LTER 
Network that already have or arc 
starting stable isotope programs. As 
part of an intercalibration exercise, 
three readily available standard 
reference materials (bovine liver, citrus 
leaves and river sediment) from the 
National Bureau of Standards were 
analyzed in detail. 

An international long-term research workshop and teleconference was hosted by Sevilleta LTER at the University of New Mexico, 
Albuquerque, in October 1989. The cost-effective technology of telecommunications and the downlink capabilities available at most 
universities were used to facilitate real-time interactions with the international ecological research community. A primary objective 

was to involve as many scientists as possible who are concerned with long-term ecological research. 
The exercise demonstrated the usefulness of the technology and provided communication and 

feedback from interested scientists. International participation at the workshop included representatives 
from Finland, New Zealand, Scotland, West Germany, Spain, Namibia, Austria, Israel and Mexico. 
Most LTER sites and the Network Office received the telecommunication and participated by 
providing responses during and after the teleconference. 

A chapter for a book edited by Paul Risser (Sevillcta LTER) on international long-term ecological 
research, which focuses on the 1988 conference held in Berchtesgadcn, West Germany, is currently 
being written. 
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l1l Field Notes 

Field Trip Highlights, October 1989 
Following the LTER Coordinating Committee meeting at Harvard Forest in 
Petersham, Massachusetts, site representatives visited several study sites both at 
Harvord Forest and at Hubbard Brook, near Thomton, New Hampshire. 

The Harvard Forest study area is 
composed of three main tracts, 
approximately 1,000 acres each on land 
that saw intensive agricultural, grazing 
and woodlot use after the population 
explosion of the 1850's. Nitrogen studies 
are established on a natural woodlands 
reference site, where hemlock and pine 
dominate. Retrospec-tive studies utilize 
85 years of historical data to contrast 
disturbance regimes, and various 
paleological approaches are used in a 
collaborative effort on spatial scales and 
species movement. 

Temporal and spatial scales and the 
reciprocal dynamic between chestnut and 
hemlock with respect to fire and wind 
are being studied in a swamp/pond basin 
area with a presettlement history of fire. 
Post-settlement vegetation histories are 
also being compared. 

A recent simulated windstorm experi
ment (see photo) in a structurally 
mature mixed hardwood forest involved 
clearing small canopy gaps to look at 
survival and growth of three co-occurring 
species of maple, as well as carbon gain 
and water use, among other post
disturbance features. To investigate 
atmosphere/biosphere exchange and 
biological/chemical fluxes, a sampling 
tower with an analysis shed have been 
installed. 
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The Hubbard Brook site 
is located in a largely 
unbroken tract of hard
wood forest, characterized 
by stream and lake ecosys
tems. Several uniform 
watersheds are used in a 
suite of stream manipula
tions, and the effects of 
acid rain on soils and 
surface waters have been 
studied since the mid-60's. 
(Findings so far indicate a 
marked decline in lead 
related to the shift to 
unleaded fuels.) 

Other research includes 
studies of herbicide treat-
ment recovery in a watershed, water now 
pathways in soils, nitrogen saturation, 
pre- and post-clearcut effects on soil 
pools, sodium concentrations in Mirror 
Lake (related to the salting of nearby 
highways), and declining populations of 
moose, dear and birds over the last 20 
years. Two atmospheric towers collect 
data on gases and particles for an 
estimate o f dry deposition to the forest. 

The Mirror Lake study area, which 
now includes nearly all the lakeshore and 
catchment, provides an opportunity to 
understand long-term dynamics, 

benthic processes and mixing 
phenomena, as well as bacterial 
production and consumption. USGS 
deep wells allow the examination of the 
potential for water transport through 
fractures in bedrock. (Results indicate 
very little deep seepage so far.) 

Tree and oil nutrient pools in a highly 
controlled sandbox field experiment are 
currently being quantified. In another 
instrumented plot experiment, the 
interaction o f nitrificiation, sulfate 
absorption and soil acidification and 
leaching are being examined. • 

-- Canopy Access Systems (CANACSYS) 
CONSTRUCTION CRANES can provide a wide variety of scientists (physiologists, 
ecologists, taxonomists, micrometeorologists) ready access to forest canopies, allowing 
more or less complete, low-Impact coverage of an area up to nearly 3 hectares. Cranes are 
considered a breakthrough compared to older access techniques such as shooting down 
branches, using mountainclimbing gear and ladders, cherry picking machinery or balloons. 
The vertical section can also be instrumented as a research tower for measuring 
atmospheric/canopy exchanges by micrometeorological/vertical profile methods. 

The largest standard crane extends 280 feel with a toad bearing point of 270 feet from 
the ground, a turning radius of 245 feet and a load capacity of 6,660 pounds (a little over 3 
tons) . Initial costs would vary from $200,000 to $1 million, depending upon the size needed 
for the forest stature at a given site. Part of this cost would be for designing and building a 
suitable suspended 'pod' for equipment and people to work from. Potential drawbacks 
Include the environmental effects of Installation, the high costs of skilled operation and 
maintenance, and the cost and difficulty of moving such large machinery to other locations. 

The Smithsonian Institution Is currently raising funds to purchase a SO· to 60·meter tall 
crane for its Environmental Research Center site at Edgewater, Maryland, and its Tropical 
Research Institute site in Panama. For further information, contact David L. Correll, Director, 
Smithsonian Environmental Research Center, P.O. Box 28, Edgewater MD 21037-0028. 



JUN 
10-13 

- - '90 lnlunalional Global Change Conferences -
Washington, D.C. International Conference on Pollution 

11-15 

AUG 
9-12 

Prevent ion: "Clean Technologies and Clean Products." Science 
Applications Intn' l. Corporation, M cLean VA Phone: 703-734-3198. 
Fairbanks, Alaska. International Conference on the Role of the Polar 
Regions in Global Change. D r. Gunter Weller, Geophysical I nstitute, 
University of Alaska, Fairbanks. Phone: 907-474-7954, Telex: 35414. 
Ocijing, China. Beijing International Symposium on Global 
Change. Prof. Zhang Pciyuan, BISOCC Conference Secretariat, 
Institute of Geography, Beijing, China. 

SEP 
5-11 

Chambrousse, France. Seventh Internationnl Symposium of the 
Commission on Atmospheric Chemistry and Global Pollution. Dr. 
Robert J . Delmas, Laboratoire de Glaciologic ct Gcophysique de 
I'Environnement, St. Martin d'Heres Cedex, France. Phone: +33-76-
42 58 72, Telex: 980131 F, FAX: +33-76-51 32 48. 

24-28 Canton of T icino, Switzerland. ProCiim International Conference on 
Pnst and Present Climate Dynamics. Dr. K. Kelts, Oern, Switzerland. 
Phone: +41-31-21 21 14, FAX: + 4 1-31-22 9 1 64. 

OTA Global Clum~'f! Study 
In J988 the Office of Technology 
Assessment (OTA) was asked to 
undertake a study on climate change by 
live full committees o f the U .S. 
Congress: the Senate committees on 
Environment and Public Works, 
Commerce, Science and 
T ransportation, Energy and Natural 
Resources; and the H ouse committees 
on Science, Space, and T echnology, and 
Foreign Nfairs. 

In response to the requests, OTA 
will deliver to Congress a "Special 
Report" in the summer of 1990 
addressing the question "Can we slow 
climate change?" The report will look 
primarily at policy options that could 
result in emissions reductions in the 
next 25 years. 

OT A is characterizing by economic 
sector the major contributors to climate 
chMge. To the extent possible, the 
report will identi fy areas where gains in 
efliciency, product substi tution, 
conservation or other options can 
ameliorate increases in carbon dioxide 
and/or other "greenhouse gases." 

The OT A report will also attempt to 
evaluate the relative ease of 

implementing these options and link 
them to other policy concerns of the 
Congress, such as national security, 
trade, air and water pollu tion. While 
the options will be for the Congress, 
the study will seck to identify those 
policies that hold promise in the global 
context. 

For further information contact the 
Oceans and Environment Program, 
Office of Technology Assessment, U.S. 
Congress, Washington DC 20510, 202-
228-6845. 

Se11illeta Earlhquake 
At 11:50 p.m., November 28, 1989, the 
Sevilleta, New Mexico, LTER was the 
epicenter of a small earthquake--4.5 on 
the Richter scale. Local residences and 
businesses suffered some minor 
structural damage. 

Although another quake of the same 
magnitude struck the area in January of 
this year, no damage to the Sevilleta 
has been discovered. Some weather 
stations, which were not recording 
properly, had to be checked following 
the November event, but it is not clear 
i f this was a related malfunction. Site 
personnel are currently checking for 

Field Notes 

new debris dams in the streams of site 
watersheds, as well as other signs of 
impacts. 

New Pacific Norlllwest 
Natural Re~wurces Center 
A new natural resources center with 
the unique mission o f developing and 
demonstrating innovative resource 
management methods which provide 
for the production of both commodity 
and environmental values is being 
established on the western Olympic 
Peninsula in the Pacific Northwest. 
Creation of the Olympic Natural 
Resources Center was recommended 
by a state panel examining policy on old 
growth forests and was mandated by 
the Washington state Legislature 
in 1989. 

The Legislature appropriated 
$150,000 to the University o f 
Washington, Seattle, to develop plans 
for the Center, which will be open to all 
scientists, educators and economists 
who wish to usc its facilities. Research 
and education programs on both 
terrestrial and aquatic resources, as well 
as the social and economic implications 
of resource usc practices, will be 
supported. 

The Center will provide a structure 
for long-term cooperation between 
various land managing organizations 
and interest groups on the Olympic 
Peninsula. Much of the work will be 
conducted through cooperative 
agreements with land managers and 
owners throughout the Pacific 
Northwest, and will range from basic 
ecosystem research to technological 
transfer on alternative forest products 
and logging systems. The Center will 
also have a strong landscape-level 
focus, and will address issues that cross 
ownership boundaries. 

For further information contact 
Gordon Smith, Program Director, 
Olympic Natural Resources Center, 
University of Washington College of 
Forest Resources, AR-10, Senllle WA. 
206-543-3205. 
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l1l Field Notes 

NPS Global Change Program 
The National Park Service (NPS) has 
initiated planning of a long-term global 
change program involving 17 areas of 
monitoring and research. In 1991, the 
agency proposes integrated programs 
totaling $2.3 million in eight biogeo
graphic areas. Each program will 
implement monitoring and research 
activities in the 17 initiative areas. 

The Service plans to increase the 
number of areas each year until 1995, 
when programs are expected to be 
underway in 20 areas. Parks interested 
in participating in the 1991 program 
have been asked to prepare concept 
papers modeled on those prepared for 
the November 1989 LTER Global 
Change Workshop. The papers will 
describe site capabilities and show how 
the proposed scientific initiatives 
address the criteria, objectives, and 
priorities of the U.S. Global Change 
Research Program being developed by 
the Committee on Earth Sciences. 

The NPS program will seek to 
develop linkages with L TER sites 
conducting monitoring and research on 
similar themes, particularly those sites 
in the same biogeographic areas. 

"RecenJ LTER PuiJlicalions," from page 11 

A workshop has been scheduled for 
May 14-18 in New Orleans, Louisiana 
to present the parks' proposals to a 
steering committee that will 
recommend parks for selection. A 
group of outside peer reviewers familiar 
with national and international global 
climate change research initiatives will 
be enlisted to review the proposals, 
identify productive areas of study, and 
suggest opportunities for coordination 
with other research programs. 

In the next phase, the Service 
proposes to hire program coordinators 
for areas selected and to provide 
technical personnel and support. This 
summer, participating parks will 
develop proposals for research to be 
initiated during the 1991 field season. 

For further information contact 
William Gregg. Acting Global Change 
Program Coordinat01; National Park 
Service, Wildlife Vegetation Division, 
P.O. Box 37127, Washington DC 20013-
7127, 202-343-8122 . • 

"Dakl M~nl, • from page 4 
in improving their Internet connectivity. 
With the planned acquisition of 

remotely sensed images through the 
Network Office and the availability of 
these images via the network, the 
Internet connectivity of all L TER sites 
is of increasing importance. This 
will include: securing Internet 
connections to all administrative 
headquarters and developing a minimal 
network infrastructure within each 
LTER site; enhancing local-area 
network capabilities to permit disk 
sharing, peripheral sharing and 
developing "user friendly" electronic 
access; providing direct electronic mail 
service to field laboratories; and 
extending full I nternet connections to 
large field laboratories. • 

"Nelwork Office," from page 5 
Altitude Photography program. Collec
tively, this information will allow LTER 
to expand research from the line struc
tural detail offered by SPOT imagery to 
the regional perspective of AVHRR 
data. The satellite data and aerial 
photography will provide an important 
historical record and common means of 
comparison among L TER sites. • 
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Hurricane Hugo Effects 
•LuquUJo Forest, • from page 1 
1l1e hurricane winds were predominantly 
f rom the north and northeast and, as a 
result, the extent of damage to forest 
structure varied with aspect; most north
and east-facing slopes were completely 
defoliated . Forest damage was also greater 
on the eastern side of the L uquillo 
Mountains than on the western side. More 
than 200 landslides occurred in the Forest 
in association with the hurricane. 

The two principal LTER study sites at Bl 
Verde and Disley were severely affected. All 
four walk-up towers and the wall,-way system 
that provided access to the forest canopy 
were knocked down. Salvage and recon
struction of these valuable research tools 
has been hampered by a lack of resources. 
Meteorological stations, including the 
NADP sampling station, were put out of 
commission. Trains and roads were com
pletely blocked and had to be reopened 
before research could continue. Power, 
water, and telephone service were inter
rupted for long periods of time. Study plots 
and grids were buried under fallen trees and 
in many cases had to be re-established or 
abandoned. Access to some plots is still 
extremely difficult, in some cases hazardous. 

Many staff members suffered losses to 
their homes and property and have had to 
devote time to these priority problems. 
Although everyone responded magnificently 
to the challenge Hugo presented, the site is 
still operat ing at less than full staff. 

The principal themes of the Luquillo 
LTER are disturbance and recovery, with 
the major disturbance types being hurri
canes, landslides, treefall gaps, and human 
effects. 1l1e first year of the program (1988-
1989) concentrated on determining the 
distribution of landslides and treefall gaps 
and on consolidating the available baseline 
data on forest structure. Studies of 
regeneration on landslides and in gaps were 
initiated as was a study of land-use history 
and its relationship to forest structure. 

1l1e widespread and severe damage 
caused by Hugo has required a rapid shift 
in research emphasis from treefall gaps to 
hurricane damage during the second year. 
In addition, the numerous new landslides 
require an expansion of effort in this 
disturbance type. New landslides arc being 
added to the map developed during the first 
year and, along with recently acquired aerial 
photography, will provide the basis for a 
forest-wide assessment of damage to be 
compared with predictions from models. 
Much work originally scheduled for later in 

the fi rst funding cycle has been moved up in 
priority, and resources are being sought for 
this expanded effort. 

'The hurricane has provided a multitude 
of research opportunities both within the 
original LTER plan and in new and exciting 
directions. A paper incorporating the initial 
assessments of Hugo effects on forest struc
ture, Iiller and nutrient input, microclimate, 
stream sediment and organic debris, 
nutrient export, and plant and animal 
populations has been submilled for publica
tion, and many others will follow. In these 
efforts, we must acknowledge the contribu
tion of our colleagues from Coweeta, who 
donated two months of scientist time to 
help us get through the initial frenzy of data 
collection. We look forward to sharing 
future results both with Coweeta and the 
other members of the LTER Network. 

For further infonnation contact Robert D. 
Waide, Center for Energy and Environment 
Research, University of Puerto Rico, GPO 
Box 3682, San Juan PR 00936. • 

"North lnld; from page 1 
Barony, the Kimbel Living Center had 
sustained only minor wind damage. Prelim
inary damage estimates ranged from $2.5 to 
$3 million, some covered by insurance. 

Fortunately, none of the North Inlet 
research staff were injured. But the 
equipment and facilities losses, and the loss 
of irreplaceable research samples and 
personal effects, was very demoralizing. 
However, as scientists we can view Hugo as 
a special research opportunity. Shortly after 
the storm, researchers were in the field 
assessing the environmental well-being of 
the estuarine-wetlands-upland forest 
ecosystem. What happened to the detritus, 
the meiofauna, plankton, and water 
chemistry is still being assessed, as sampling 
of these ecosystem components continues. 

Many fundamental research questions 
have been raised which will take consid
erable time to answer. 1l1is event is a 
fascinat ing research subject, particularly 
because no other hurricane has occurred 
where a comprehensive nine-year database 
on predisturbancc exists. 

The information gathered on plant 
biomass, presence and abundance of 
species, meteorological factors, soil and 
water nutrient concentrations, and other 
features has provided the basis for assessing 
annual cycles and nuctuations o[ ecosystem 
components, as well as in\'estigating how 

II 
these components interact and function as a 
whole. 1l1is database will provide the frame 
within which both immediate effects and 
recovery processes can be evaluated. 

Currently, North Inlet researchers are 
drawing up plans to rebuild and will 
modernize at the same time. With NSF 
support, they have begun to look at the 
effects of the import of saltwater into the 
forest area. As the ecosystem recovers, 
researchers must accept the challenge to 
rebuild and renew efforts to understand the 
dynamics of the coastal and oceanic zones. 

For further infonnation comact John 
Vemberg. Bantch Institute, University of 
Sol/Ill Carolina, Columbia SC 29208. • 

"From lhe Clwir, • from page 2 
of the proposed program. Systems are 
recommended for improved access to forest 

canopies, a major habitat 
for organisms and the 
major interface between 
the ecosystem and the 
atmosphere where critical 
physiological and physical 
processes occur. An 

adaptation of current building construction 
crane technology (see page 12) may provide 
badly needed safe, dependable access to 
extensive volumes of forest canopy (and the 
space above it). 

Mobile ncld Jnborntorles arc another 
" tool" needed for global change research, to 
take full advantage of the opportunities to 
learn about ecosystem processes provided 
by natural catastrophic events. Many critical 
responses take place in days or weeks 
following an event, before scientists can 
mobilize. Also, much global change research 
will require collective analytical abili ties. 
Mobile laboratories and associated scientific 
rapid-response or "ECOSWAT' teams, 
quickly transported by ground or air, could 
service major experiments and sites when 
not assisting local scientific teams in 
responding to catastrophic events. 

1ltcse, then, are some of the action items 
identified in the global change workshop. 
Participants can take pride in having 
worked so well together to identify the 
research potential of site-based programs 
and, especially, to agree on specific, high· 
priority research tasks. Such consensus is 
absolutely essential if biologists and 
ecologists arc to significantly innuence the 
overall global climate change research 
program. • 
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CALENDAR 
- 1990-

EARTH DAY 1990 . 20th Anniversary. "Decode of the Environment" For general information on special 
events and activities, contact Earth Day 1990, 415-321-1990. 

LTER Workshop: "Contempornry Methods of Root Annlysls." Michigan State University. Contact Alvin 
Smucker, 517-355-8370, or "asmuckcr@ltcmct.washington.cdu". 

LTER Meellng: Executive CommJtlee. Luquillo site, Puerto Rico 
LTER Meeting and field tri11: Coord inating Committee. Luquillo site. 

LTER Meellng: Executive Committee. Washington DC. (tentative) 

a 

Workshop: "The Role of Research In Agrlcullural Ground Water Policy Development and Implementation." Sheraton 
International Conference Center, Reston VA. Contact Stan Cath, Agricultural Research Institute, Bethesda, MD. 301-530·7122. 

Sympos ium: "Troubled Wnters of the Greenhouse Enrth: Cllmnte Chnnge, Wnter Resources, ond Freshwater Ecosystems." 
Blacksburg VA. Contact Stuart Fisher, Arizona State University, Department of Zoology, Tempe AZ 85287. 602-965-4734, o r 
Penny Firth, Lockheed Engineering & Sciences Company, 202-863-5257. 

Workshop: "Envlronmentnl Gene Probe." 1990 Summer Course. Michigan State University, Lansing. NSF Center for Microbial 
Ecology, 540 Plant & Soil Sciences, MSU, East Lansing Ml 48824. 517-353-9021. 

Annual Meeting: Society for Economic Bota ny. "The Botany of Forest Products." University of Wisconsin 
at Madison. Contact Gail Wagner, Department of Anthropology, University of South Carolina, Columbia SC 29208. 803-777-
6548/6500. 

Annunl Meeting: Society for Conservollon Biology. University of Aorida, Gainesville. Contact Susan K. Jacobsen, Wildlife and 
Range Sciences, University of Aorida, Gainesville FL 32611. 904-392-8372. 

LTER Meeting: Data Managers. Snowbird UT. Contact Rudolf Nottrott, LTER Network Office, 206-543-8492, 
"rnottrott@lternet.bitnet" (Bitnet) or "rnottrott@llemet.washington.edu" (Internet). 

Annual Meeting: Ecological Society of America. Snowbird UT. Long-Term Studies Section mixer and 
workshop, "Standardization Workshop for Long-Term Studies" (Aug 1). Contact Louis Pitelka, 415-855-2000. 

Annual Meeting: An1ericnn lnslllute of Biologlcnl Sciences. Richmond, VA. Louise Salmon, 1-800-882-AIBS (2427). 

JNTECOL 1990. Yokahama, Japan. Secretaria t of INTECOL '90, InterGroup Corp, Akasaka, Yamakatsu Building 8-5-32, 
Akasaka, Minato-ku, Tok-yo 107, JAPAN. 

International Mycorrhi:rol Congress. Jackson Hole WY. Contact Martha Christiansen, 307-766-2140. 

LTER Meellng: All Scientists (in lieu of fall '90 Coordinating Committee meeting). Estes Park YMCA Camp, Estes Park 
CO. Contact John Vande Castle, LTER Network Office, 206-543-6249, ·~vandecastle@lternet.bitnet" or 
'1vandecastle@lternet.washington.edu". 
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